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CHAPTER  I 
Diseases  of  the  Blood-vessels 


HiEMOi'HIUA  ' 

Etiology. — The  hsemorrhagic  diathesis  is  hereditary,  being  trans- 
mitted through  females  to  males,  who  suffer  much  more  commonly 
and  se^'erely  from  the  haemorrhages  characteristic  of  this  condition. 
The  disease,  should  it  manifest  itself  in  women,  does  so  in  a  very 
modified  and  much  less  dangerous  form.  Having  said  that  the 
disease  is  hereditary,  we  have  practically  said  all  that  is  known 
as  regards  its  causation,  for  no  deterioration  of  the  general  health 
is  observable  other  than  that  which  may  be  induced  by  profuse 
haemorrhage ;  nor  does  post-morkm  examination  reveal  any  abnor- 
mal condition  of  the  vessels  or  tissues.  The  pathology  is  practically 
unknown. 

Symptoms. — The  disease  manifests  itself  in  the  first  years  of 
life — rarely  after  the  tenth — and  is  characterised  by  capillar)' 
hsemorrhages  from  the  mucous  membranes,  into  the  various  cavities 
of  the  body  an<i  beneath  the  skin,  and  by  certain  changes  in  the 
joints.  The  haemorrhages  may  be  distinctly  traumatic  \f^.  tooth 
extraction),  or  may  occur  spontaneously.  The  bleeding  varies  in 
its  amount  and  persistency;  in  some  cases  it  may  be  so  great  as  to 
prove  fatal,  whilst  in  others  the  patient  suffers  profuse  and  repealed 
bleedings  from  the  mucous  membranes  and  falls  into  a  state  of  pro- 
found an<cmia.  Yet  it  is  remarkable  how  quickly  these  patients 
recover  from  even  the  smartest  hjemorrhage.     In  bad  cases  ha;m- 

1  H^vmophtlta  is  dealt  with  here  as  being  more  convenient,  although  U  can  hardly 
be  &aid  io  be  a  disease  ol  the  blood-vessels. 

VOL.  m  B 


MANUAL  OF   SURGERY  cmaP. 


orrhage  may  occur  in  the  brain  and  in  various  organs  and  cavities 
of  the  body.  In  the  case  of  women  the  disease  may  manifest  itself 
by  profnse  bleeding  at  the  menstrual  period,  or  hy  purpuric  extrav- 
asatiuny  underneath  the  skin. 

Joint  affections. — Hiem.irthrosis  n:>ay  occur  from  such  slight 
causes  as  to  apjiear  ahnost  spurUaneous.  Blood  is  effused  into  the 
s)7iovinl  membrane  and  into  the  joint  cavity.  The  joint  is  jiainful 
and  lender,  but  there  is  no  increased  heat ;  the  blood  may  become 
ijsorbed,  or  the  joint  may  remain  somewhat  swollen  and  tender. 
•'urther  hsemorrhages  occur  from  time  to  time  ;  Ihe  cartilages  bc- 
ciMue  eroded  and  a  low  form  of  chronic  inflammation  ensues,  which 
partakes  of  the  nature  of  osteo-arthritis  and  results  in  the  formation 
of  adhesions.  The  knetr,  elbow,  and  ankle  are  the  usual  seats  of  the 
mischief. 

Diagnosis. — The  diagnosis  usually  presents  no  difficulty,  and 
the  importance  of  arriving  at  it  cannot  be  over-estimated.  Bleeders 
are  usually  well  aware  of  their  inheritance  of  this  condition,  which 
is,  so  to  speak,  a  family  heirloom. 

Treatment. — General  treatment  appears  to  he  useless ;  the 
most  that  can  be  done  is  to  avoid  all  cau:ses  which  may  promote 
haemorrhage,  and  above  all,  not  to  perform  even  the  slightest  surgical 
operation  upon  the  subject  of  haemophilia.  The  extraction  of  teeth 
is  particularly  dangerous.  If  bleeding  occurs,  the  use  of  colrl  and 
well-applied  ]>ressure  are  the  best  and  safest  means  of  arresting  it. 
Ordin.iry  styptics,  and  above  all,  the  use  of  the  cautery,  must  be 
carefully  avoided,  since  both  are  liable  to  cause  sloughing  of  the 
tissues  and  profuse  haemorrhage  at  the  time  of  separation  of  the 
sloughs.  Almroth  Wright,  with  a  view  to  increasing  the  coagul- 
ability of  the  blood,  recommends  the  use  of  tissue- fibrinogen, 
obtained  from  the  thymus  glund  and  dissolved  by  the  addition  of 
a  few  drojis  of  a  dilute  solution  of  carbonate  of  soda.  A  plug  of 
cotton  wool  saturated  with  the  solntiou  is  to  be  applied  to  the 
bleeding  area.  The  firmness  of  the  coagulum  may  be  increased 
bv  the  use  of  a  i  per  cent  solution  of  calcium  chloride.  Calcium 
chloride  and  camphor  are  also  recommended  for  internal  use  in 
the  general  treatment  of  the  disease,  the  latter  it  is  stated  in- 
creases the  number  of  white  corpuscles,  and  hence  the  amount 
of  fibrin-forming  material.  Hoemorrhuge  into  the  joints  must  be 
treated  by  romi>lete  rest,  the  application  of  the  ice-bag,  and 
gentle  uniform  pressure  ;  aspiration  is  not  permissible,  nor  should 
any  attempt  be  made  to  forcibly  move  the  joint  should  adhesions 
result. 


ANGEIOMATA 


Angeiomata 

arsoid  aneurism — aneurism  bv  anastomosis arterial  varix 

A  cirsoid  aneurism  is  an  angeioma  formed  of  dilated,  elongated, 
and  tortuous  arteries,  the  walls  of  which  are  thinned  from  atrophy 
of  the  middle  coat.  If  the  vessels  communicate  with  dilated  and 
tortuous  cai-Mllarics  and  veins,  the  condition  is  spoken  of  as 
aneurism  by  anastomosis.  Arterial  varix  is  the  name  applied  to 
the  change  when  it  affects  a  single  artery. 
[  Cirsoid  aneurism  may  be  met  with  in  any  region  of  the  body, 

but  is  most  common  in  connection  with  the  temporal  and  occipital 
arteries  (Fig.  i,  p.  4).  It  is  probable  that  most  cases  arc  rongLnita! 
in  origin,  although  the  tumour  does  not  usually  attract  attention 
until  about  the  age  of  puberty. 

Signs. — The  tumour  is  soft,  compressible,  and  pulsatile,  and 
there  may  be  a  systolic  thrill  and  bruit  of  which  the  patient  is 
sometimes  quite  conscious  when  the  tumour  is  situate  on  the  scalp 
or  in  the  orbit.  The  dilated  arteries  may  be  distinctly  felt  as 
pulsatile  cords,  and  large  varicose  veins  may  be  plainly  visible. 
The  overlying  skin  is  of  a  bluish  colour  and  somewhat  hotter  than 
elsewhere. 

In  some  cases  the  skin  is  thickened  and  pigmented,  in  others 
thinned  and  perhaps  ulcerated  ;  if  the  ulceration  extends  deeply, 
very  severe  and  dangerous  haemorrhage  may  ensue.  Cirsoid 
aneurism,  having  attained  a  certain  sire,  may  remain  stationary 
without  inducing  any  symptoms  necessitating  active  treatment ; 
more  usually  it  steadily  progresses  in  size. 

Treatment — Unless  the  tumour  rapidly  increases,  or  ulcera- 

'      lion  of  the  skin  with  dangerous  bleeding  demands  radical  treatment, 

L     U  is  not   advisable  to  do  more  than  afford  efficient  protection  by 

VAieans  of  a  vulcanite  or  celluloid  shield.     Many  plans  for  effecting 

cure  have  been  practised,  but  some  of  these  are  so  dnngerous  and 

uncertain  that  they  have  been  practically  abandoned.      D  fiiculty  of 

cure  is  great,  especially  in  jilices,  e,j(,  the  scalp,  where  the  normal 

arterial  supply  is  abundant  and  the  anastomoses  free. 

If  the  aneurism  is  small  it  should  be  completely  removed  by 
exdslon,  each  vessel  being  carefully  secured  as  it  is  divided.  When 
excision  is  not  deemed  advisable  an  attempt  may  be  made  to 
obliterate  the  vessels  by  electrolysis,  a  strong  current  being  used 
and  the  operation  repeated  if  necessary. 

Ligature  of  the  aneurism  by  the  method  formerly  employed 
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for  nxvi  is  only  suitable  when  the  tumour  is  small,  and  under  these 
circumstances  excision  is  practicable  and  the  best  treatment. 

Ligature  of  the  individual  vessels  i^  useless,  since  it  is  im- 
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Fia  I. — Cirsoid  ancarism  of  ibe  Kalp  (Z^cglerX 

possible  to  secure  those  entering  the  deep  svirface  of  the  growth, 
circubtion  through  which  keeps  up  the  condition.  In  the  case  cf 
cirsoid  aneurism  of  the  scalp,  ligature  of  bolli  external  carotids  may 
be  tried  if  excision  is  unadvisable  and  electrolysis  fails.  Treatment 
by  coagulating  injections  is  mentioned  only  to  be  condemned. 


NiEVI 


HMVt 

Naevi  are  tumours  composed  of  blood-vessels,  andarcpartlyformed 
by  dilatation  and  thickening  of  the  walls  of  those  normal  to  the 
part,  and  partly  by  vessels  of  new  formation.  N;evi  arc  practically 
almost  always  congenital  tumours,  but  in  some  situations,  e.^,  the 
liver,  they  are  said  to  occur  in  later  life. 

Distribution. — -Naivi  are  common  in  the  skin  and  sub- 
cutaneous tissue,  especially  about  the  scalp,  face,  and  trunk.  They 
are  also  met  with  in  the  tongue,  rectum,  orbit,  liver,  spleen,  and 
kidneys,  but  in  the  last  three  situations  do  not  give  rise  to 
symptoms.  It  is  probable  that  some  cases  of  varicocele  and  vari- 
cose veins  ought  to  be  regarded  as  instances  of  venous  nievi. 

Varieties  and  morbid  anatomy — The  capillary  nsevus 
consists  of  dilated  and  tortuous  capillaries  of  the  skin,  with  a 
supporting  framework  of  connective  tissue.  Minute  arteries  supply 
the  affected  area,  which  is  often  very  large,  and  especially  affects 
the  face,  giving  rise  to  the  "  port-wine "  stain.  The  surface  is 
slightly  raised  and  the  colour  varies  from  deep  red  to  purple  ;  it 
disappears  on  pressure  and  immediately  returns.  The  capillary 
narvus  may  form  a  small,  raised,  bluish  or  purplish  patch,  and  is 
often  associated  with  the  venous  variety. 

The  venous  nsevus  is  con)posed  of  large  nr  small  cavernous 
spaces  lined  with  endothelium  like  that  in  the  vessels,  but  having 
no  definite  vessel  wall.  The 
spaces  arc  separated  by  con- 
nective tissue,  and  the  whole 
tumour  is  frequently  invested 
by  a  delicate  capsule.  Arterial 
branches  supply  the  mass  and 
Communicate  with  the  venous 
channels  without  the  interven- 
tion of  capillaries.  On  section 
such  tumours  resemble  the 
structure  of  the  corpus  caver- 
nosum.  Usually  the  venous 
n;cvus  is  quite  localised,  but 
sometimes  it  is  widespread  and 
largely  composed  of  fat  and 
connective  tissue  (mrvo-h'/uwia)',  such  tumours  may  be  met  with 
in  or  between  the  muscles,  and  in  the  cheek,  and  may  give  rise  to 
considerable  dtfhculty  in  diagnosis. 


Fia   a.— ScrtioB  c/ a  n^viis  ..)   the  Jun  aikl 
mIkuUuwous  tiuuc  (Zic)[l<:r). 


4 


1 


A 


CHAP. 

pan  of  a  Enb  k»  soaedmrs  met  with 
«s  a  I  !■%!  nil  il  cxxidition  ;  this  is 
die  to  a  pctf  Jncrray  in  the  fat 
azfti  ooanectzve  tnane,  vith  enormous 
oJu^eaert  oC  tbe  veins  and  dilau- 
tioo  of  dK  otpilhrie^  of  the  skin. 

Veooss  BflCfi  nMky  gradually  in- 
acase  in  sae^  rcBHun  stationary,  or 
gradual^  atrapfay ;  diey  may  become 
fatty,  degenerate  aod  beoocnc  c>'5tic, 
olccratc  and  bleed,  or  dcrdop  sarco- 
natoiis  pfoperties. 

Signs. — Venous  aaeti  are  usually 
shoated  beneath  the  skin,  but  may 
be  deeply  pliced  between  the  muscles. 
The  tumour  is  soft,  easily  comprcs- 
sibk;  and  beoomcs  engor^d  and 
swollen  in  pn^»ortion  to  the  tension 
of  the  bk>od  stream.  The  overlying 
skin  may  be  quite  normal,  or  may  be 
the  seat  of  the  capillary  form  of 
n^evus ;  dilated  veins  are  sometimes 
seen  coursing  in  it.  Subcutaneous 
venous  n«e\njs  may  be  mistaken  for  a 
lipoma,  a  mistake  of  not  very  great 
importance,  si  nee  both  a  re  best 
treated  by  excision.  A  large  venous 
nasvus,  especially  if  some  of  the 
vessels  are  cystic,  may  have  a  distinct 
continuous  and  diagnostic  thrill ; 
Fig.  3  represents  a  very  large  rj-stic 
venous  tumour  of  the  gracilis  muscle. 

Treatment  —  The  ordinary 
port-wine  stain  should  be  left  alone. 
Small  capillary  and  venous  ns;vi  may 
»G[nc«.i  r.u»cir.    The  bc  surcessfully  curcd  by  clectpolysis  J 

K'j.*"'n..  V^f^'^.li'Tv^n   ^*^^    current  should  be  weak  (about 

IO-I3  Leclanche  celUX  3.nd  should 
be  continued  for  about  ten  minutes. 


yean  bcf    ■ 

Il  hii'l  r-  ! 

(\V»«uniiiBtcr  Ht>»piuii  MttMutn,  No. 


nicvuB, 


The  negative  pole  should  be  placed 
on  the  skin  and  the  positive  in  the 
If  the  current  be  too  strong,  indicated  by  the  evolution  of 
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gas  and  by  actual  charring  of  the  skin,  suppuration  and  sloughing 
may  result.     The  nxvus,  if  large,  should  be  cured  in  sections. 

Excision  is  the  best  treatment,  provided  it  can  be  eflectually 
done  and  the  nievus  is  not  very  large.  Bleeding  is  free,  but  is 
easily  arrested  by  pressure  and  ligature ;  the  whole  naevoid  area 
must  bo  removed. 

Ligature  is  practically  obsolete,  as  it  ofiers  no  advantage  and 
scA-eral  disadvantages  as  compared  with  excision  or  electrolysis. 

V'er)'  small  naivi  may  be  obliterated  by  nitric  acid  or  Paquelin's 
cautery,  but  electrolysis  is  preferable. 

Vaccination,  coagulating  injections,  and  other  means  which  have 
been  suggested  for  the  cure  of  na:vi,  are  no  longer  practised  in  view 
of  more  certain  or  less  dangerous  methods. 
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THROMBOSIS 

Definition. — When  a  vessel  is  blocked  by  blood-clot  it  is  said 
to  be  thrombosed ;  the  clot  is  known  as  a  thrombus,  and  the 
process  as  thrombosis. 

Etiology. — Thrombosis  may  be  due  to  constitutional  or  local 
conditions,  to  disease  or  injury  of  the  vessel  wall,  to  some  altered 
state  of  the  blood,  or  to  retardation  of  its  flow.  Any  constitu- 
tional condition  causing  great  prostration  and  ansemia  may  kad 
to  "marasmic  thrombosis,"  which  commonly  affects  the  superior 
longitudinal  sinus.  Such  conditions  act  partly  by  lessening  (he 
force  of  the  circulation  and  thus  favouring  stasis,  and  partly  perhaps 
by  increasing  the  amount  of  fibrin-ferment,  and  hence  the  coagul- 
ability of  the  blood.  Gout  is  a  common  cause,  probaWy  inducing 
thrombosis  as  a  secondary  consequence  of  gouty  phlebitis. 

Local  conditions  may  act  by  causing  stasis  of  the  blood  stream 
or  by  inducing  some  change  in  the  vessel  walls.  Thus,  compression 
from  without  causes  stasis  and  subsequent  thrombosis. 

Cfktngts  in  the  vessel  iva/is. — The  conditions  of  the  vessel  wall 
which  may  lead  to  thrombosis  are  (i)  injur)'  of  any  kind,  including 
the  presence  of  a  foreign  body;  (2)  inflammation  of  a  simple  or 
infective  nature;  or  (3)  any  degenerative  change  in  the  vessel 
wall. 

Changes  in  the  Blood. — If  the  blood  contains  an  excess  of  fibrin- 
ferment,  coagubtion  is  favoured.  In  the  infective  processes  the 
ferment  Js  freed  hy  the  destruction  of  the  leucocytes,  and  henc^ 
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thrombosis  is  favoured  independently  of  the  phlebitis,  which  may 
occur  from  direct  infection  of  the  wall  (see  p.  13). 

Retitrdatum  of  the  biood  ftmv  \^  Q^  common  factor  in  the  produc- 
tion of  thrombosis,  and  may  be  due  (i)  to  failure  of  the  propulsive 
forces  of  the  circulation ;  (j)  to  varicosity  of  the  vessels;  or  (3)  to 
external  pressure. 

Morbid  anatomy  and  results, — The  formation  of  a  thrombus 
may  be  effected  quickly  or  gradually.     If  thrombosis  occurs  suddenly, 


^N  '« 


c  - 


VlOi  4. — S«clmn  of  ;i  tltrooiliLi'>  in  prrrre^',  ^if  orKani^Attun.  (Frrjin  the  fetnoRil  artery  of  IB  agvd 
man  three  ucck«  aricr  li^ntiire :  hcfefuaioxyiin  Mainini^  :  .•  3>o.)  •■,  tuiiioi  media ;  t>,  fcnct- 
traled  eUbtic:  niernbninc  ;  < ,  inliinjt  ihlclicnrd  hy  |wevif>u*  intlammaliun  ;  H,  •.aa^blett  hluod  ,' 
e,  •:clli  iiitiltratini:  die  media ;  f.  cclU  ttiltltnitini:  the  intintA  ;  g,  Iciicocjie^  PArtly  writhin  Uw 
thrutnbu't,  partly  between  it  und  the  intitiut :  A,  v-uijuii  kindk  uf  forioalive  celt!*  (zicglcr^ 

the  fibrin  entangles  the  corpuscles  in  its  meshes,  and  the  clot  is  of 
an  uniform  red  colour  like  ordinary  coagulum  (red  thrombus) ;  but  if 
the  process  of  coagulation  is  slow,  very  few  red  cells  are  thus  en- 
tangled and  the  clot  is  more  or  less  decolorised  (white  thrombus). 
Intermediate  stages  are  often  seen,  more  or  less  of  the  red  cells 
being  present  in  the  clot.  If  rapidly  formed,  the  clot  is  nnt  intimately 
adherent  to  the  vessel  wall,  nor  is  it  Inminated*  but  with  advancing 
age  it  comes  to  resemble  the  white  clot  from  disintegratitm  of  the 
red  cells. 

Posf-morh'tn   clots   may   V^e   distinguished    from    those   formed 
during  life  by  the  following  features  : — They  are  jelly-like  in  appear- 
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ance,  do  not  completely  fill  the  vessel,  are  not  adherent  to  its  walls, 
and  are  most  deeply  coloured  at  the  dependent  parts,  the  least  so 
being  partly  decolorised ;  such  clots  often  extend  a  long  distance 
into  the  collateral  channels,  and  may  be  readily  piilU-d  out  of  the 
vessels,  of  which  they  form  an  incomplete  cast  The  extent  of 
thrombosis  depends  in  great  measure  on  its 
cause ;  in  cases  due  to  injury  it  is  usually 
arrested  at  the  next  branch,  but  in  infec- 
tive cases  it  may  spread  indefinitely. 

One  of  the  following  changes  may  occur 
in  the  coagulum  : — 

(i)  The  thrombus  may  undergo  red 
softening  and  gradual  disintegration.  The 
lumen  of  the  vessel  is  re-established  and 
the  particles,  being  washed  away  into  the 
blood  stream,  do  no  harm,  as  they  are  very 
small  and  non-infective. 

(2 )  OfxanisaSion,  The  clot  becomes 
paler  in  colour  and  is  infiltrated  with  leu- 
cocytes and  lymph,  which  gradually  replace 
its  substance  and  remove  it  by  absorption. 
New  vascular  channels  are  formed  and  the 
clot  is  replaced  by  fibrous  tissue,  as  described 
in  chapter  v.  p.  70,  vol.  ii. 

The  new  tissue  is  intimately  blended 
with  the  vessel  wall,  and  finally  both  con- 
tract,  become  indistinguishable,  and  the 
obliterated  vessel  is  represented  by  a  mere 
fibrous  cord. 

Sometimes  the  process  of  organisation 
is  not  quite  complete,  and  spaces  and 
channels  persist  so  that  the  blood  stream 
may  be  maintained. 

(3)  Portions  of  the  clot  may  become 
uifJinUfdwiih  Hme  sa/ts^  and  small  calcareous  nodules  or  phleboliths 
rcMilt. 

(4)  Yefhriv  sofUnin^ and  disintegration.  If  a  thrombus  possesses 
infective  properties,  it  undergoes  yellow  softening,  and  serious  results 
ensue.  The  central  parts  break  down,  forming  a  i»urulent-looking 
aiaterial    composed    of  disintegrated    clot,   pus    cells,   and    micro- 

Tganisms.     This  process  extending  throughout  the  clot  leads  to 
its  total  destruction,  and  the  detritus  is  carried  by  the  blood  stream 


Fic  5.— Obliieration  of  the  ri^ht 
fcindMl  vc^in  (/icgtcrX  "• 
uuinl  of  ubliicTiiti'Hi ;  h,  c,  (/, 
nhiuu«  biinds  wiihin  (he  vein 
and  itk  braucbu ;  €,  reconi 
ttuoaibuik 
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to  distant  parts  in  the  form  of  emboli,  which,  as  they  possess  in- 
fective properties,  excite  secondary  centres  of  inflammation  wherever 
they  lodge  (see  chap.  x.  p.  217,  vol.  i.). 

Sometimes  the  peripheral  portions  of  the  thrombus  are  not 
infected  and  may  not  disintegrate;  under  such  circimistances  a 
local  abscess  results,  the  vessel  wall  softens,  and  the  inflammatory 
process  extends  to  the  surrounding  structures,  but  the  general 
blood  stream  is  not  contaminated,  since  the  ends  of  ihe  clot  remain 
stable  and  prevent  the  infective  material  passing  into  it  (p.  228), 

(s)  Embolism.  A  simple  clot  may  break  away  and  become 
impacted  in  some  distant  vessel.  The  result  depends  on  its  size 
and  the  situation  in  which  it  lodges. 

Arterial  embolism  acts  mechanically  by  cutting  ofl"  the  blood 
supply.  The  efTcct  of  this  depends  upon  the  facilities  for  carr>'ing 
on  the  circulation  by  means  of  collateral  channels;  if  this  be 
deficient,  gangrene  may  result.  Cerebral  and  pulmonary  embolism 
produce  serious  effects  on  account  of  the  important  vital  functions 
of  the  pans  affected. 

Venous  embolism. — WTicn  an  embolus  originates  from  a  venous 
thrombus  it  is  carried  (except  in  the  case  of  the  portal  vein)  to  the 
right  side  of  Ihe  heart  and  ihence  into  the  lungs.  If  the  embolus 
be  large  enough  to  obstruct  the  main  pulmonary  artery,  instant 
death  results.  In  most  cases  the  emboli  are  small  and  pass  to  the 
terminal  ramifications  of  the  artery  in  the  lung,  producing  a 
ha;morrhagic  infarct.  The  effects  produced  by  a  non-infective 
embolus  are  limited  to  the  area  supplied  by  the  obstructed  vessel 
An  infarct  in  the  lung  is  wedge-shaped,  with  the  base  at  the 
periphery.  At  first  it  is  jelly-like  in  colour  and  appearance,  but 
gradually  becomes  paler  and  smaller,  the  extravasated  blood  13 
absorbed,  and  the  whole  area  cicatrises  and  shrinks. 

Infective  emboli  cause  acute  suppuration  wherever  they 
lodge. 

The  signs  and  treatment  of  thrombosis  are  practicaJly  those 
of  phlebitis  (p.  12), 
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Etiology. — The  etiolog)*  of  phlebitis  is  that  of  thrombosis. 
These  two  conditions  should  practically  be  considered  togeihcrp 
since  they  are  almost  always  associated,  although  thrombosis  may 
sometimes  occur  without  exciting  phlebitis.  Inflammation  of  a 
vein  may  be  due  to  some  change  in  its  coats  or  in  its  surrounding 
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Cellular  tissue,  or  to  the  formation  of  a  thrombus  in  consequence  of 
some  nllert-d  blood  stale,  or  arrest  of  the  rirculalion. 

Changres  in  the  coats  of  the  vessel. — Contusion  or  injury  of 
a  vein  may  induce  a  simple  inflammation  lending  to  ihronibosis. 
After  ligature  this  process  aids  in  producing  permanent  ocrlusion. 

Varicosity  alters  the  condition  of  the  vein  walls,  and  this,  nddod 
to  the  deficient  rate  of  the  blood-flow,  is  especially  prone  to  induce 
phlebitis  and  thrombosis. 

Chronic  inflammation  of  the  walls  of  veins,  of  a  similar  nature 
to  that  met  with  in  arteries,  may  sometimes  occur,  but  is  not 
common  and  never  extensive. 

Syphilis  and  tubercle  occasionally  affect  the  coats,  and  gout 
probably  inducts  phlebitis  by  leadmp  to  changes  in  them. 

Changes  outside  the  vein. — Inflammation  of  a  simple,  septic, 
or  infective  nature  occurring  in  the  neighbourhood  of ;;  vein  may 
spread  to  its  walls.  The  cflecis  produced  will  depend  upon  the 
nature  of  the  inflammation  ;  if  this  be  simple,  the  resulting  phlebitis  is 
quite  localised,  and  the  thrombus  may  become  absorbed  or  organised. 
3f,  however,  the  primary  inflammation  is  dependent  upon  the 
action  of  a  septic  or  infective  poison,  the  vein  juriicipales,  and  the 
disease  usually  spreads  rapidly  along  its  course,  involving  the 
tributaries  in  its  path  ;  the  thrombus  breaks  down,  suppuration 
ensues,  and  general  embolic  infection  may  terminate  the  case  (see 

P-  «3)- 

Alterations  in  the  blood. — The  septic  diseases  produce 
alterations  in  the  blood  whereby  its  coagulability  is  increased,  and 
thrombosis  may  occur  in  the  veins.  When  a  simple,  unirritating 
thrombus  is  present  in  a  vein  it  does  not  necessarily  lead  to  any 
changes  of  an  inflammatory  nature  ;  but  if  a  thrombus  be  i)ossessed 
of  septic  properties,  inflammation  of  a  spreading  nature  en.sues, 
leading  to  suppuration  and  softening  of  the  wall.  It  is  in  this  way 
ihai  the  most  serious  forms  of  phlebitis  arise,  rapidly  spreading 
along  the  vein  and  giving  rise  to  secondary  centres  of  destructive 
inflammation  consequent  on  the  breaking  down  of  the  clot  and  the 
lodgment  of  infective  emboli  in  distant  vessels  (chap.  x.  p.  217, 
vol.  i.). 

Stasis  of  the  blood  stream  occasions  thrombosis  and  secondary 
phlebitis. 

Morbid  anatomy  of  phlebitis. — The  coats  of  the  vein  are 
injected  and  infiltrated  with  leucocytes  and  lymph,  and  there  is  a 
certain  amount  of  effusion  and  consequent  a*dema  into  the  adjacent 
cellular  tissue  {periphkbitis).     The  endothelial  cells  soon  become 
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to  distant  parts  in  thtj  fonn  of  emboli  wHk-» 
fu'Ctive  properLicfi,  excite  sccontlary  ccnlrr:. 
they  lodge  (sec  chap,  x,  p,  317,  vol.  i-). 

SoTrietimcs  the   peripht:rai  portionn  '!■ 
infected  and   may   noi   dtsintcgraie :  "    ' 
local  ^bst.tss  resuUst  the  vtrssel  wall  - 
protrcss  exteiuls  to   iht   Nur rou r  1  ■     > 
blotjd  stream  is  mji  conlantiiiiiU'l. 
stable  anil  prevent  ihc  mh'cuw  nKiTr^ 

(5)  EmMisttu      A  simp'-^  ■'"'   ' 
iinp-ictcd  in  some  distant  \^ 
and  the  situation  in  which  ii  (•>• 

Arterial  embolism  nctK  m- 
sijfijily.     The  eiteci  of  ih»s   ' 
on  the  cirrulaiion   by   mL-.i 
defi<:ient,  gangrene  may  rcsuU. 
produce  serious  en'ects  on  (»*'  *•• 
of  ihe  parts  alTetted- 

Venous  emboHsm— "' 
thromliu-^  it  i-^  carri^^d  s- 
right  side  of  ihc  hoari  ;  ■ 
be  Inrge   enough    to   iii* 
death  results.     In  most  um-. 
terniinjil    ramification*    >  ' 
hxrnorrhagic   infarct. 
embolus  arc  limited  ili 
An   infarct   in   the   lun 
periphery.     At  first  it   < 
gradually  Ix't'omc*  v^  ' 
absarlK'd,  and  tht- 

Infeciive    emh    ■ 

iLMJgC. 

The  siffns  and  t- 
of  phlfbiiis  {p.  ij). 


Etiology. - 
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'in  encouraged  by  cold 
■'  current. 


;.'  presence  of 

..:1  from  without, 

1  i  caused  coagula- 

,.  1  litis  is  secondary. 

-,  so  does  the  danger 

.  5 II  some  cases  the  pro- 

.  ;in(l  general  embolic  in- 

.1  local  abscess  results,  and 

..  sliori ;  while  in  a  third  class 

■  i>  a  good  example,  the  process 

■    alting  the  veins  but  rarely  leads 

ihr  Kgs  may  remain  congested  and 

jM-rind,   and   cutaneous  ulceration  is 

.!.  multiple  and  intractable.     The  local 

:iic  as  those  of  adhesive  phlebitis,  but 

more  marked.      Constitutional  disturb- 

.1  of  the  absorption  of   toxines  from  the 

^•ndary  embolic   centres  in   the  lungs  and 

.  •  general  disturbance.    Unless  the  process  can 

■:ii  general  infection  will  occur  in  most  cases. 

i  !ie    treatment   of   infective    phlebitis   is    that 

IS  being  applicable  to  infective  thrombosis  of 

.--  nous  sinuses,  but  unfortunately  in   many  cases 

i  ixtent  of  the  affected  veins  do   not  permit  of 

...i'  al  treatment,  and  in  these  local  antiseptic  measures 

.  iL  together  with  the  treatment  necessary  for  general 

-id  this  occur  (sec  chap.  x.  p,  215,  vol.  i.). 

VARICOSE  VEINS VARIX 

.iiition. — Permanent  dilatation  and  elongation  of  a  vein, 

.   •■juinn    in    the   structure   of  its   walls,  constitutes    varix. 

;   special  veins  sometimes  receives  distinctive  names,  f.^'-, 

,i')i(ls,  varicocele, 
Itiolog^. — Varicosity  is  dependent  upon  conditions  causing 
rfiasc  in  the  intravenous  blood  pressure,  or  diminution  of  the 
ing  power  of  the  vessel  walls.     In  some  instances  varix  is 
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distinctly  hereditar)',  and  occurs  in  many  members  of  the  same 
family;  in  such  it  sucms  proUable  that  the  walls  of  the  abnormally 
nuiicious  veins  are  weak  owing  to  some 
devolupmcntal  defect,  ihe  condition  being 
closely  allied  to  nie\*us.  In  acquired  cases, 
increased  blood  pressure  plays  a  far  more 
im])ortant  part  in  the  etiology  than  does 
diminished  resistance  of  the  vessel  walls. 

Such  increased  pressure  may  be  due 
to  gcncrnl  or  local  interference  with  the 
proper  venous  blood  current.  Cardiac 
disease  and  obstruction  in  the  pulmonary 
circulation  act  indirectly  throughout  the 
whole  venous  system  ;  portal  obstruction 
is  a  cause  of  dilatation  of  the  hamorrhoidal 
veins. 

Varicose  veins  in  the  leg  may  be  due 
to  increased  pressure  on  the  pelvic  veins, 
as  in  repeated  pregnancies ;  to  compres- 
sion by  tight  garters,  long  standing,  or  to 
obstruction  of  the  main  veins^  cither  from 
external  pressure,  or  from  thrombosis  and 
permanent  obliteration. 

Morbid  anatomy. — A  varicose  vein 
is  dilated  and  elongated,  and  cons»;']uentIy 
coiled  and  tortuous.  The  dilatation  is 
unequal,  and  is  usually  greatest  just  on 
the  cardiac  side  of  the  valves,  where 
saccular  pouches  of  considerable  size  may 
form ;  sacculi  may  also  be  present  where 
a  vein  joins  the  main  trunk,  e.^,  the  upper 
end  of  the  saphenous.  Since  the  valves 
do  not  increase  in  size  they  are,  in  view 
of  the  dilatation,  rendered  incompetent, 
and  may  couipleiely  atruphy  or  be  repre- 
sented by  mere  fibrous  bands  ;  hence  the 
weight  of  the  column  of  blood  aggravates 
the  condition  of  varicosity. 

Varicose   veins   may   be   very    much 
elongated  and  coiled,  the  separate  coils 
being  unhcd  by  connective  tissue. 

The  walls  uf  the  vein  are  thickened  by  chronic  inflammation, 
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Fig.  6. — VaririKtty  of  the  luper- 
lici.ll  aiitl  dcirp  vcint  of  I  he 
calf.  rf.  mpcrlk'bt  vein*;  ^ 
deep  vtfint ',  c,  deep  &ucia. 
Vrttin  a  »)Kciiiicti  ut  Vctnciiil'i 
in      l)ic     Mu*i«     Uupuytrca 
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the  thickening  chiefly  affecting  the  inner  and  middle  coats ;  this 
renders  the  wall  inelastic  and  rigid,  so  that  the  vein  when  rut 
across,  instead  of  collapsing,  remains  open  like  an  artery.  The 
thickening,  like  the  dilatation,  is  unctjually  dismbuted  ;  where  a 
vein  is  immediately  beneath  the  skin,  or  at  the  bottom  of  an  ulcer, 
or  where  it  forms  a  sacculus,  the  wall  may  be  unduly  thin  from 
atrophy,  and  if  it  rupture  profuse  harmorrhage  occurs.  Very  rarely 
the  vein  is  the  seat  of  atheroma  or  calcareous  degeneration. 

Secondary  thrombosis  and  phlebitis  is  by  no  means  uncommon. 

Distribution. — Varix  is  most  common  in  veins  which,  from 
their  superficial  or  dependent  position,  loose  cellular  surroundings, 
or  absence  of  valves,  are  liable  to  chronic  over-iiistensioii,  and  are 
less  able  to  withstand  it ;  the  saphenous,  hemorrhoidal,  and  the 
veins  of  the  pamplniforn^  plexus, 
are  those  chiefly  requiring  surgical 
treatment ;  the  veins  of  the  i>osterior 
pharyngeal  wall  are  often  varicose. 
The  deeply -seated  posterior  tibial 
veins  are  fretjuently  varicose,  and 
where  a  deep  vein  joins  a  super- 
ficial one  dilatation  is  often  marked, 
since  the  blood  stream,  driven  on- 
wards during  muscular  contraction, 
is  checked  l)y  the  column  of  blood 
at  the  junction. 

Signs  and  results. — Varix 
of  superficial  veins  is  easily  recog- 
nised ;  the  dilated  and  tortuous 
vessels  stand  prominently  out, 
especially  if  the  blocKl-stream  is 
arrested  by  pressure  on  the  cardiac 
side,  where  the  vein  joins  the  main 
trunk,  and  especially  also  if  there 
be  a  sacculus  at  this  point — a  dis- 
tinct thrill  and  impulse  often  being 
fell  when  the  patient  coughs.  If 
ihe  varicosity  is  slight  the  patient  f»*^  '■~i^orie"'c'^auia^'!i  «*»« 
may  not  experience  any  incon- 
venience, but  in  marked  cases  there  is  a  sense  of  weight,  discomfort, 
and  aching ;  oedema  of  the  leg  is  common,  especially  at  night  and 
after  walking. 

When  the  condition  has  been  present  for  some  time  there  is 
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chronic  congestion  and  imperfect  nutrition  of  the  parts  involved, 
and  hence  chronic  eczema  with  pigmentation  of  the  stin,  or  in- 
dolent ulceration  (Fig.  7,  p.  15)  with  considerable  overgrowth  of 
fibrous  tissue  may  result  from  very  slight  causes  (see  Varicose  Ulcer, 
chap.  IV.  vol.  i.).  Rupture  of  a  vein,  thrombosis,  and  phlebitis 
may  all  occur. 

Treatment. — When  varicosity  is  dependent  upon  some  general 
or  local  condition  which  catmot  itself  be  removed,  no  curative 
treatment  is  to  be  undertaken,  since  the  venous  dilatation  is,  as  it 
were,  a  compensatory  enlargement  to  relieve  the  circulation. 

Palliative  treatment  is  all  that  is  necessar>'  in  mild  cases  which 
cause  no  inconvenience.  The  patient  should  wear  an  elastic 
support,  except  at  night ;  long  standing  and  too  much  walking 
must  be  avoided,  and  the  legs  should  be  elevated  when  the  patient 
sits  down.  Culd  douching  and  gentle  friction  towards  the  heart  are 
ver)'  beneficial  The  bowels  must  be  carefully  regulated,  and  good 
food,  tonics,  and  stimulants  given  according  to  the  circumstances  of 
the  r^se. 

Radical  cure  is  indicated  when  the  veins  cause  pain  and 
annoyance,  and  when  chronic  eczema  or  ulceration  arc  present, 
provided  that  the  age  and  general  condition  of  the  patient  do  not 
contra-indicate  operative  treatment. 

The  only  operation  to  be  advised  is  excision. 

If  the  varix  is  limited  to  a  certain  portion  of  a  vein,  it  may  he 
completely  excised  through  one  incision,  but  when,  as  is  so  often  the 
case  in  the  internal  saphenous  vein,  a  long  area  is  involved,  several 
portions  may  be  cut  out  along  the  course  of  the  vein. 

The  points  to  be  excised  should  be  carefully  marked  out  before 
the  operation,  care  being  taken  that  sacculi  are  removed,  and  that 
collateral  and  dilated  branches  are  included.  The  wounds  should 
be  closed  with  horse-hair,  and  a  dry  antiseptic  dressing  applied, 
the  limb  slightly  raised  and  left  untouched  for  a  week  or  ten  days, 
when  the  wounds  will  be  found  healed.  The  patient  should 
remain  in  bed  for  at  least  a  fortnight  to  ensure  perfect  obliteration. 
If  a  varicose  ulcer  is  present,  it  should  be  thoroughly  cleaned  before  U 
the  operation  ;  when  this  is  completed,  the  ulcer  should  be  dressed  ™ 
antiseptically,  and  may  be  left  alone  until  it  is  time  to  dress  the 
operation  wounds.  A  small  ulcer  may  bo  found  quite  healed  at 
the  end  of  ten  days,  and  large  ones  will  be  very  much  improved; 
the  patient  should,  however,  be  kept  in  bed  until  healing  is 
complete.  After  excision  of  varicose  veins,  the  patient  should  be 
instructed  to  wear  an  elastic  stocking. 
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Varicose  veins  of  the  pharyngeal  wall  should  be  treated  by  the 
gal  van  o-ca  u  tery. 

Diseases  of  the  Arteries 

Anatomy. — Arteries  consist  of  three  coats,  the  united  thick- 
ness of  which  is  relatively  greater  in  the  small  than  in  the  large 
vessels.  The  outer  coat  is  composed  of  connective  tissue  with 
numerous  elastic  fibres;  the  middle  coat,  to  which  the  chief 
thickness  of  the  vessel  is  due,  is  formed  of  circular  muscular  fibres, 
passing  between  the  bundles  of  which  are  numerous  elastic  fibrils 
and  some  connective  tissue.  The  inner  coat,  where  it  joins  the 
middle,  consists  of  elastic  tissue  (the  fenestrated  membnme  of 
Henle) ;  the  remainder,  excluding  the  layer  of  flattened  endothelial 
cells  lining  the  inner  surface,  being  made  up  of  connective  tissue 
and  elastic  fibres.  The  vasa-vasorum  ramify  in  the  outer  and 
penetrate  into  the  middle  coat,  but  do  not  reach  the  inner.  Arteries 
are  surrounded  by  areolar  tissue  forming  the  so-called  shealh ;  in 
the  case  of  the  larger  vessels  the  fascia  of  the  part  itself  forms  a 
distinct  membranous  sheaih  for  the  vessels.  Arteries  are  possessed 
of  considerable  strength,  and,  especially  the  larger  ones,  are  very 
elastic;  they  are  stretched  longitudinally,  and  the  blood  within 
them  distends  the  elastic  coats  circumferentially. 


ARTERIAL    DEGENERATION 

Fatty  degreneration  is  met  with  at  any  age,  and  is  often 
widespread,  its  causes  are  unknown.  Affecting  chiefly  the  large 
vessels,  the  fatly  change  occurs  in  the  sub-cndothclial  cells,  and 
sometimes  extends  to  the  middle  coat.  The  fatty  areas  are  seen 
as  smalt  dots  and  streaks  of  a  pale  yellow  colour,  hardly  raised 
above  the  surface ;  they  are  quite  smooth,  owing  to  persistence 
of  the  endothelial  cells. 

Results. — As  a  rule  the  change  is  not  extensive  enough  to  give 
rise  to  any  ill  eflfects  ;  but  in  some  cases,  especially  if  the  muscular 
coat  participates,  the  softened  area  yields  transversely,  and  the 
blood  finds  its  way  between  the  layers  of  the  middle  coat  (dissecthtg 
aneurism).  Complete  rupture  of  the  vessel  wall  is  rare,  except  in 
tijc  case  of  the  cerebral  vessels  of  the  aged,  in  which  fatty  changes 
are  found  throughout  the  thickness  of  the  wall. 

Calcareous  degeneration, — In  advancing  age  the  muscular 
coats  of  arteries   of  the  third  and  fourth  magnitudes,  especially 
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those  below  the  knee  and  elbow,  often  become  calcareous.  The 
change  is  symmetrical  on  the  two  sides.  The  lime  s«alts  are  first 
deposited  in  the  neighbourhood  of  the  ceii  nuclei,  and  ultimately 
entirely  replace  the  cells,  which  form  dcHcaie  calcareous  lines 
running  transversely  to  the  long  axis  of  the  vessel.  By  an  exten- 
sion of  the  process  rings  of  calcareous  matter  encircle  the  artery 
{tviHukir  caicifi€ation\  which  by  their  coalescence  is  converted  into  a 
rigid  cylinder  {tubular  cakification).  The  inner  and  outer  coals 
arc  at  first  unaffected,  but  eventually  participate  in  the  change, 
though  to  a  less  extent.  When  the  inner  coat  is  diseased,  the 
endothelium  may  disappear,  and  the  blood  being  in  contact  with 
the  roughened  wall,  thrombosis  may  ensue.  Calcareous  vessels  are 
rigid,  inelastic,  and  brittle;  the  lumen  is  diminished,  and  the  circu- 
lation impeded 

Results. — The  subjects  of  arterial  degeneration  complain  of 
coldness,  numbness,  and  blueness  of  the  parts  supplied  by  the 
affected  vessels,  and  unless  efficient  means  be  adopted  to  promote 
circulation  and  maintain  warmth,  gangrene  may  occur,  and  will 
probably  do  so  should  the  vessels  become  thrombosed.  The  super- 
ficial vessels  may  be  feh  as  tortuous,  inelastic,  unyielding  tubes, 
the  pulsation  of  which  is  very  feeble.  Wounds  inflicted  on  the 
tissues  heal  slowly,  or  slough  in  consequence  of  the  impaired  vitality. 

Calcified  arteries  do  not  become  aneurismal,  for  their  walls 
are  more  rigid  than  normal,  and  the  force  of  the  circulation  is 
diminished  in  advanced  life.  They  may,  under  proper  antiseptic 
precautions,  be  ligatured  with  comparative  safety,  provided  the 
outer  coat  be  not  affected  ;  it  is  upon  the  integrity  of  the  latter 
that  the  surgeon  relies  for  safety  after  the  application  of  a  ligature 
to  such  vessels. 

Treatment.— The  limbs  must  be  protected  against  cold,  and 
should  be  warmly  clad  with  wool;  circulation  may  be  encouraged 
by  gentle  friction  and  the  elevated  position^  The  general  health 
must  be  maintained  by  good  and  nutritious  food,  with  a  moderate 
supply  of  alcoholic  stimulants.  Digitalis  and  opium  are  very  useful 
if  cardiac  weakness  is  pronounccd. 

Inflammatory  Affections  of  the  Arteries 

acitte  arteritis 

Causes. — Acute  arteritis  of  primary  origin  is  now  known  not 
to  occur,  the  morbid  appearances  formerly  regarded  as  indicative 
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of  such  a  condition  being  due  to  post-mortfm  staining.  Localised 
arteritis  may  result  from  injury,  from  the  extension  of  inflammation 
from  ndghiwuring  parts,  or  from  the  impiction  of  an  infective 
embolus,  especially  in  cases  of  acute  ulcerative  endocarditis.  The 
continuous  irritation  of  a  sequestrum  or  foreign  body  in  the  neigh- 
bourhood of  an  artery  may  excite  local  inflammation  with  softening 
of  the  coats. 

Morbid  anatomy, — Acute  arteritis  begins,  according  to  its 
cause,  in  the  inlima  {atdarteritis\  or  in  the  outer  coat  or  sheath 
{ptriartfritis).  The  affected  coat  is  infiltrated  by  cellular  exuda- 
lion ;  and  the  endothelium,  which  is  at  first  intact^  [>roliferates  and 
is  shed,  leaving  a  roughened  surface  on  which  fibrin  becomes 
deposited.  This  sometimes  leads  to  complete  thrombosis  and 
permanent  obstruction.  In  other  cases,  especially  those  con- 
sequent on  some  infective  process,  the  arterial  coals  rapidly  soften 
and  di.sintograte,  and  by  yielding  to  the  force  of  the  blood  streamj 
produce  haemorrhage ;  this  was  formerly  a  frequent  cause  of 
secondary  haemorrhage.  Arteritis  due  to  injury,  t.g.  ligature,  or 
to  the  lodgment  of  a  non-infective  embolus,  docs  not  lead  to  such 
serious  results,  the  inflammation  being  of  the  adhesive  type  and 
causing  permanent  obliteration  of  the  vessel.  In  acute  endarteritis 
the  interior  of  the  vessel  is  studded  with  small,  pink,  gelatinous 
patches  which  are  slightly  raised  above  the  surface,  and  are  due  to 
exudation  into  the  subendothclial  tissue.  The  endothelium  itself  is 
not  destroyed,  unless  ihe  process  continues  and  leads  to  destruction. 

Results. — According  to  the  circumstances  inducing  it,  arteritis 
may  lea<l  to  (i)  permanent  obliteration  of  the  vessel;  (2)  throm- 
l>asis  ;  (3)  gangrene  (especially  if  the  companion  vein  be  diseased) ; 
(4)  softening  and  rupture  of  the  walls  ;  or  (5)  gradual  dilataliun  and 
the  formation  of  an  aneurismal  sac 

Treatment. — The  treatment  must  be  directed  to  the  removal 
and  avoidance  of  causes  of  the  condition.  The  maintenance  of 
asepsis  is,  in  the  case  of  wounds,  the  great  preventive  measure.  In 
foul  and  sloughy  wounds*  where  there  is  a  probability  of  extension  of 
ihc  inflammation  to  the  arterial  coat,  every  precaution  must  be  taken 
10  deal  with  secondary  haemorrhage  should  it  occur.  In  embolic 
arteritis  care  should  be  taken  to  promote  collateral  circulation  and 
avoid  gangrene. 

CHRONIC   ARTERITIS 

Chronic  arteritis  is  much  more  common  than  the  acute  disease, 
and  occurs  in  three  chief  forms  : — 


20  MANUAL  OF  SURGERY  chap. 

Spreading:  obliterative  arteritis — Arteritis  obliterans 

— Endarteritis  proliferans^Hyperplastic 

endarteritis 

The  condition  indicated  by  the  above  names  is  rare,  and  its  causa- 
tion unknown,  it  being  distinct  in  some  respects  from  gummatous 
arteritis.  The  disease  usually  occurs  about  middle  life,  but  sometimes 
much  earlier,  the  patient  being  generally  healthy  in  other  respects. 

Morbid  anatomy. — There  is  cellular  proliferation  of  the  inner 
coat,  with  gradual  narrowing  of  the  calibre  of  the  vessel  and  ulti- 
mate obliteration^  which  may  be  hastened  by  thrombosis.  The 
disease  may  liprcad  to  the  middle  and  outer  coats.  The  new 
tissue  9nd  the  thrombus,  if  such  be  present,  are  nourished  by  new 
vessels  developed  from  the  vasa-vasorum  ;  as  organisation  proceeds, 
the  whole  vessel  becomes  converted  ijito  a  dense  fibrous  cord. 
Beginjiing  in  the  smaller  peripheral  vessels,  the  disease  tends  to 
spread  upwards  to  the  main  trunks,  which  may  be  obliterated.  In 
consequence  of  the  interference  with  the  circulation,  serious  trophic 
lesions  may  result,  e.g:  gangrene. 

Sig'ns. — During  the  progress  of  the  arterial  change,  pain,  cold- 
ness, blueness,  and  numbness  are  complained  of  in  the  fingers  or 
toes,  as  the  case  may  be.  The  pain  may  be  very  severe,  especially 
at  night.  Muscular  weakness  is  also  present.  The  vessels  can  be 
felt  as  hard,  incompressible,  and  pulseless  cords,  while  the  pulse 
above  the  ijbliteralcd  porlitui  is  more  forcible  than  normal. 

In  the  course  of  time  intractable  ulcers  and  [tatches  of  dry  gan- 
grene result.  The  gangrene  does  not,  however,  extend  ver}*  far,  but 
may  attack  all  the  digits.  The  general  signs  of  this  disc:isc  are  very 
similar  to  those  met  with  in  Raynaud's  disease  (see  chap,  v,  voL  i.). 

Treatment. — The  afTected  parts  must  be  kept  warm  and  pain 
may  be  alleviated  by  bathing  with  warm  water,  or  if  severe  enough, 
by  the  injection  of  morphia.  Gangrenous  parts  should  be  allowed 
10  separate  spontaneously,  unless  the  gangrene  is  extensive,  in 
which  case  amputation  should  be  performed  when  separation  is 
well  advanced.  Iodide  of  potassium  may  be  given  if  syphilis  is 
suspected  although  this  disease  has  not  been  shown  to  be  a  causa- 
tive factor.     No  drug  has  any  direct  beneficial  effect 

Syphilitic  Endarteritis 

Tertiar)'  syphilis  induces  certain  changes  in  the  smaller  arteries, 
especially  those  of  the  brain,  kidney,  and  other  viscera.     Similar 
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effects  are  met  with  in  the  vessels  of  gummatous  deposits.  Acquired 
and  congenital  syphilis  are  alike  r^^sponsible  for  these  changes. 
Atheroma  of  the  larger  vessels  is  doubtless  predisposed  to  by 
syphilis,  but  this  condition — to  be  presently  considered — is  distinct 
from  that  directly  due  to  the  dyscrasia. 

Morbid  anatomy. — The  chronic  inflammation  begins  in  the 
intima  and  adventiiia,  and  after  a  time,  invades  the  niuticular  coat. 
It  occurs  in  isolated  patches  (gummala)  beneath  the  unaffected 
endothelial  lining.  The  endothelial  cells  proliferate  and  multiply 
and  Icucocj'tes  esc-ape  from  the  vasa-vasorum. 

This  cellular  accumulation  causes  thickening  of  the  intima, 
which  projects  into,  narrows,  and  alters  the  shape  of  the  lumen  of 
the  vessel  The  cells,  which  are  imperfectly  vascularised  by  new 
vessels  derived  from  the  vasa-vasorum,  develop  into  connective 
tissue,  bounded  internally  by  endothelium  and  a  layer  of  newly 
developed  elastic  tissue. 

Caseation  may  occur,  but  is  quite  exceptional.  The  affected 
vessel  is  opaque  white  in  colour,  rigid,  inelastic,  contracted,  and 
tortuous  by  reason  of  the  unequal  distribution  of  the  change.  The 
narrowed  lumen  may  become  quite  obliterated,  and  the  vessel 
be  reduced  to  a  mere  fibrous  cord  ;  these  changes  are  in  marked 
contrast  to  the  weakening  and  tendency  to  become  aneurismal 
which  occurs  in  cases  of  atheroma.  In  some  cases  thrombosis 
occurs. 

The  efTeots  are  those  dependent  upon  interference  with  the 
blood  supply.  In  the  case  of  the  brain  the  diseased  vessels  may 
rupture  under  the  blood  pressure.  The  vessels  of  gummata,  few  in 
numl>er,  undergo  the  syphilitic  change  above  descrilx-d,  and  arc 
cnnsei-juently  incapable  of  feeding  the  new  cells;  hence  caseation 
results. 
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Chronic  endarteritis — Atheroma — Endarteritis 
deformans 


Causes. — Atheroma  is  constantly  present  in  advanced  life, 
especially  in  those  who  have  followed  laborious  occupations,  or  who 
have  suffered  severely  from  syphilis,  gout,  or  the  effects  of  chronic 
alcoholtsm.  Strain  plays  the  most  important  part  in  the  causation, 
as  is  evidenced  by  the  following  facts: — (i)  The  disease  occurs 
during  llie  later  years  of  life,  especially  in  persons  whose  occupation 
has  enuilcd  considerable  strain  on  the  circulatory  system  ;  (2)  it 
chiefly  affects  the  large  arteries,  and  the  parts  of  these  bearing  the 
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greatest  strain  of  the  circulation,  e.g.  the  origins  of  large  branches  ^ 
(3)  the  pulmonary  and  smaller  vessels  usually  escape  or  are  but 
slightly  affected  ;  (4)  women  are  less  affected  than  men,  and  die 
young  are  practically  immune. 

Morbid    anatomy  and  effects. — The   disease   begins   in    the 
deep:.^r  kiyers  of  the  intima,  whit  h  are  infiltrated  by  proliferation  of  _- 
the  cells  and  escaped  leucocytes.     The  change  occurs  in  patche^H 
var)*ing  in  size  up  to  that  of  a  shilling,  but  by  coalescence  of  Ihese,^^ 

larger  tracts  are  formed. 
The  patches,  which  are 
smooth  on  the  surface  from 
persistence  of  the  endo- 
thelium, are  at  first  of  a 
gray  colour,  but  become 
yellowish  when  degeneration 
has  set  in  ;  they  project  into 
the  lumen  as  slightly  raised, 
flattened  areas.  The  cellular 
exudation,  being  devoid  of 
vessels,  undergoes  fatty  de- 
generation and  caseation  ; 
lime  salts  are  deposited,  and 
more  or  less  extensive  cal- 
careous plates  result,  which 
subsequently  tome  in  con- 
tact with  the  blood  stream, 
^■^v,-. -■*■"•  „■■  —  owing    to    destruction    and 

Fio,  8. -Atbcromaious  ccTt>«i  artery  X50  (ZicRier).   separation  of  the  endothelial 

a,  intima    coiuidcrably    thkkeiieil ;    h,  bounding    ...  ,,  r  -^      .•      \ 

eiastic  lamella  of  iniima;  e.  media -.fl'.advenritia;     Imuig   {famttMr  aUCtJUatlon). 
f.  necrouc  aenuc1eai«]  tissue  with  miuM^t  of  fnlt/     |       nr  hiT  ("!*;*■»;    \\\f    rn*iPTr»'rl 

dctritu»;/and/,,deiritu*wiihOiui«unnci»u.tc/;   *"  oini.r  cases  tuc  cascattu 

r.  infihraied  Icucoo'te*  in  ibc  iiitiniu;  Arinfilmtcd    area    liQUcBeS    [atheromatous 
|eucoc)i<»  in  ih«  adventitiA.  j*      »  ..\  1  ■    « 

*'  abscess  \  the  material, 
when  microscopically  examined,  being  found  to  consist  of  fatty 
debris,  stearic  acid,  and  cholestcrine  crystals.  The  softened  area 
bursts  into  the  blood  current,  leaving  wliat  has  been  called  an 
atheromatous  "  ulcer  "  ;  the  vessel  wall  is  consequently  weakened, 
but  very  rarely  ruptures,  except  in  the  case  of  the  cerebral  arteries. 
The  change,  although  originating  in  the  inner  coat,  is  not  confined 
to  it,  the  inflammator)'  process  gradually  extending  to  the  muscular 
and  outer  tunics.  The  muscular  fibres  are  destroyed  and  replaced 
by  new  cellular  exudation,  so  that  the  vessel  loses  its  elasticity  and 
contractile  power,  and  no  longer  recoiling  during  diastole,  becomes 
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permanently  dilated.  The  changes  in  the  outer  coat  lead  to  peri- 
anerial  thickening,  so  that  the  weakened  condition  of  the  vessel  is 
to  some  extent  counteracted;  if  this  compensation  be  insurtideni 
to  resist  the  force  of  the  blood  stream,  tlie  weakened  vessel  will 
dih\ie  and  form  an  aneurisraal  sac  It  sometimes  happens  that  the 
weakened  inner  and  middle  coats  yield  and  the  blood  finds  its  way 
down  between  the  muscular  layers  (disserting  aueurism\  but  more 
usually  this  is  prevented  by  the  malting  together  of  the  coats  by 
chronic  inflammation. 

In  the  smaller  vessels  thrombosis  may  occur  in  consequence  of 
the  blood  coming  in  contact  with  the  rough  nnd  irregular  calcareous 
plates,  and  embolism  may  result  from  disintegration  of  the  thrombus. 
Atheromatous  arteries  may  be  narrowed  in  consequence  of  con- 
traction of  the  new  tissue  poured  out  in  the  adventitia  and  sur- 
rounding cellular  tissue  ;  the  lumen  is  further  encroached  upon  by 
the  projection  into  it  of  the  diseased  patches,  but  these  changes 
arc  never  so  marked  nor  arc  they  so  constant  as  in  syphilitic 
endarteritis  (p.  20). 

Atheromatous  vessels  are  rigid,  inelastic,  and  tortuous  ;  and 
their  strength  and  power  of  resisting  the  blood  pressure  are  materi- 
ally diminished.  The  actual  disease,  in  addition  to  the  loss  of 
support  which  this  entails,  renders  these  vessels  specially  unfit  for 
the  application  of  a  ligature,  and  predisposes  to  the  occurrence 
of  secondary  haemorrhage. 


CHAPTER   II 
Diseases  of  the  Blood-vessels — Continued 

ANEURISM 

An  aneurism  is  usually  defined  as  being  a  "tumour  containing 
blood  communicating  with  the  calibre  of  an  artery."  The  term 
"aneurism"  used  alone  refers  to  the  fusiform  or  sacculated 
varieties,  others  being  distinguished  by  a  qualifying  prefix. 

Causes. — Arteries,  like  the  other  tubes  and  the  hollow  viscera 
in  the  body,  will  dilate,  provided  the  walls  are  unable  to  withstand 
the  pressure  exercised  on  them  by  their  contents.  This  inability 
may  be  due  (i)  to  diminished  resistance  of  the  wall  in  consequence 
of  disease;  (2)  to  increased  pressure  of  the  contents;  or  (3)  to  a 
combination  of  these  two  conditions.  By  far  the  commonest  cause 
of  the  disproportion  between  pressure  and  resistance  is  athero- 
matous disease  of  the  vessel  wall,  the  formation  of  an  aneurism 
being  frequently  determined  by  some  sudden — though  perhaps 
slight — additional  strain.  As  stated  on  p.  21,  atheroma  is  de- 
pendent upon  long-continued  strain,  syphilis,  gout,  and  alcoholic 
poisoning,  and  these  conditions  are  therefore  indirect  causes  of 
aneurism.  Syphilis  and  gout  play,  at  the  most,  a  very  subsidiary  part 
in  its  causation ;  chronic  alcoholism  is,however,  of  greater  importance, 
probably  by  causing  increased  force  of  the  heart-beat  in  addition  to 
disease  of  the  arteries.  Strain  not  only  induces  atheroma  and 
thereby  lays  the  foundation  of  aneurism,  but  also,  being  continued, 
determines  the  occurrence  of  the  dilatation. 

It  is,  therefore,  not  surprising  to  find  that  those  vessels  and 
those  parts  of  vessels  which  are  most  subjected  to  strain,  and  which, 
from  their  surroundings,  are  less  able  to  resist  it,  are  most  often  the 
seat  of  aneurism,  e.g.  the  aortic  arch,  the  popliteal  and  the  cerebral 
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arteries.  Women  arc  comparatively  exempt  from  nncurism,  and  it 
is  verj*  rare  under  the  age  of  thirty-five.  Those  following  laborious 
occupations  are,  other  things  being  equal,  most  liible  to  disease  of 
the  vessels  and  consequent  aneurism;  but  mere  hard  work  of  a 
continuous  nature  is  not  so  great  a  cause  of  aneurism  as  was 
formerly  supposed,  it  being  rather  in  cases  of  sudden  and  un- 
accustomed exertion  that  the  vessel  yields.  Soldiers  in  times  of 
peace  cannot  be  considered  to  follow  a  laborious  occupation,  but 
the  strain  and  privations  of  a  campaign  throw  groat  additional 
pressure  on  the  vessels  and  may  lead  to  their  dilatation.  In  other 
ranks  of  life,  especially  in  England,  men  during  their  periods  of 
relaxation  often  indulge  in  amusements,  e.g.  hunting,  shooting, 
mountaineering,  etc.,  well  calculated  to  overstrain  their  arterial 
coats,  and  thus  to  lay  the  foundation  of  future  aneurism. 

An  arter>'  which  has  lost  the  support  of  the  surrounding  structures 
in  consequence  of  suppuration  may  dilate,  especially  if  the  force  of 
the  blood  stream  be  increased;  this  is  well  seen  in  the  case  of  the 
pulmonary  vessels  traversing  phthisical  cavities,  fatal  haj:niO[itysis 
being  due,  in  a  large  proportion  of  casc^,  to  rupture  of  a  small 
aneurism.  Injury  of  the  coats  of  an  artery  may  lead  to  its  im- 
mediate rupture  and  the  formation  of  a  traumatic  aneurism  (see 
chap.  V.  p.  58,  vol.  ii.),  or  may  so  weaken  it  that  it  subsequently 
dilates  under  the  normal  blood  pressure.  No  doubl  the  formation 
of  spontaneous  aneurism  is  due  in  some  cases  to  slight  traumatism, 
sufficient  to  rupture  the  inner  and  perhaps  the  middle  coats  of  a 
diseased  artery,  but  insufficient  to  materially  damage  a  healthy 
one- 
Aneurism  occasionally  occurs  on  the  proximal  side  of  a  ligature 
in  consequence  of  the  increased  strain  on  the  wall,  which  is  itself 
probably  diseased ;  should  the  vesjicl  have  been  accidentally 
damaged  during  the  application  of  the  ligature,  it  is  ihe  more 
likely  to  dilate.  The  impaction  of  a  simple  embolus  is  said  to  be 
capable  of  inducing  aneurism  of  the  smaller  vessels,  but  this  is 
doubtful,  and  certainly  very  rare.  An  infective  embolus  may,  how- 
ever, weaken  the  coats  by  inducing  inflammation,  and  may  thus  lead 
to  acute  aneurism.  In  rare  cases,  apparently  healthy  arteries  are 
very  prone  to  dilate  under  the  blood  pressure  ;  many  such  aneurisms 
may  occur  in  the  same  patient,  who  is  said  to  suffer  from  ancurismal 
diathesis ;  it  is  probable  that  in  these  cases  infective  emboli  arc 
responsible  for  the  weakening  of  the  wall. 

Varieties  and  anatomy  of  aneurism.— The  term  aneurism 
has  been  applied  to  conditions  varying  in  causation  and  anatomy, 
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and  requiring  different  methods  of  treatment.     Some  of  these  are 
so  widely  divergent  that  they  will  be  separately  described. 

True  and  false. — A  true  aneurism  is  one  in  which  all  the  coals 
of  the  vessel  are  present  in  the  sac;  if  any  coat  be  absent  the 
aneurism  is  said  to  be  false.  These  terms  arc  of  no  practical  im- 
portance. Nearly  all  aneurisms,  except  small  fusiform  ones,  are 
sooner  or  later  of  the  false  variety. 

Consecutive. — .\n  aneurism  is  said  to  be  consecutive  when 
the  bl.xnl  is  limited  by  condensed  surrounding  structures  only, 
ihe  coats  of  the  vessel  having  undergone  gradual  atrophy  from 
pressure.  A  diffused  consecutive  aneurism  is  one  which  has 
rupturcdj  the  blood  inliUraiing  the  surrounding  structures;  this  isi 
not  uncommonly  seen  in  large  thoracic  aneurisms  which  ha 
perforated  the  chest  wall  and  given  way  beneath  the  skin. 

Spontaneous  and  traumatic. — A  spontaneous  aneurism  is 
depLiideiit  upon  preexisting  disease  of  the  vessel  wall  and  not 
directly  traceable  to  injur)'  of  the  coats.  Traumatic 
aneurism  is  dependent  upon  direct  injury  of  the 
wall  ttf  the  vessel^  whieh  may  or  may  not  be  healthy. 
The  distinction  between  spontaneous  and  traumatic 
is  of  great  importance  as  regards  prognosis  and 
treatment.  Most  aneurisms  are  spontaneous,  and 
the  un^iualified  term  always  applies  to  this  form. 

Fusiform  aneurism — aneurlsmal  dilatation. — 
When    the    whole    circumference  of   an    artery   is 
dilated  for  a  limited  portion  of  its  length,  the  con- 
dition is  spoken  of  as  a  "fusiform"  aneurism.     In 
most    cases   the   vessel   is    the    seal   of   extensive 
atheroma,  and  all  the  coats  are  present  in  the  wall 
of  the  dilatation  ;  but  if  the  latter  be  verj'  large  the 
middle  coal  atrophies  and  disappears.     The  wall 
is  increased    in    thickness    by   new  tissue,  and    is 
supported  by  condensation  of  the  periarterial  struc- 
tures.    It  usually  happens  that  one  part  of  the  wall, 
^'*^McurUro^'^r^ibS  weaker  than  the  rest,  dilates  and  forms  a  sacculus, 
comiiKni  femoral  which  rapidly  increases  in  size,  and  not  uncommonly 
ruptures  (rig.  \o). 
A  fusiform  aneurism  usually  grows  slowly,  may  attain  a  large 
size,  and  prove  fatal  by  pressure ;  rupture  is  not  conmion  unless 
a  sacculus   is  present.       Spontaneous  cure  does   not  occur,   and 
little  or  no  coagulum  is  present  in  the  sac.     Fusiform  aneurism 
is  chiefly  met  with  in  tlie  aorta,  especially  the  ascending  portion ; 
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and  if  situated  close  to  the  heart  may,  by  separating   the  valves, 
lead  to  aortic  regurgitation. 

Sometimes  a  considerable  extent  of  an  artery  is  dilated  without 
the  formation  of  any  enlargement  which  can  properly  be  called  an 
aneurism^  this  is  known  as  aneurisnial 
dilatation,  and  is  met  with  in  the  larger 
arteries,  the  basilar,  and  in  the  vessels 
composing  a  cirsoid  aneurism  (p.  3). 

Sacculated  aneurism  is  the  most 
commun  form  (Fig.  11,  p.  29).  One 
part  of  the  circumference  of  an  artery, 
weaker  than  the  rest,  dilates  under  the 
blood  pressure,  and  a  small  pouch  or 
sacculus  results.  At  first  this  may  con- 
tain all  the  coats  of  the  artery  in  its 
wall,  but  as  it  increases  in  size  the 
middle  and  inner  coats  atrophy  and 
disappear,  being  only  found  quite  at  the 
mouth  of  the  sac.  The  integrity  of  the 
latter  is,  therefore,  dependent  upon  the 
external  coat.  The  arterial  coat  is  not 
merely  stretched,  since  it  is  thicker  than 
normal,  instead  of  being  thinned  pro- 
portionally to  the  size  of  the  sac,  as 
mere  stretching  would  occasion.  This 
thickening  is  due  to  organisation  of  chronic  inflammatory  products ; 
a  similar  condition  of  the  periarterial  connective  tissue,  which  is 
blended  with  the  sac  wall,  serves  to  afford  it  a  certain  amount  of 
support,  and  thereby  hinders  the  growtli  of  the  aneurism.  In  many 
cases  the  outer  coat,  which  forms  the  true  sac  wall,  is  abs;)rbed  at 
the  points  of  greatest  pressure,  and  the  blood  or  contained  clot  thus 
comes  into  direct  contact  with  the  surrounding  struciures(consccutive 
aneurism).  Should  this  support  prove  insufficient  to  withstand  the 
force  of  the  blood  pressure,  the  aneurism  ruptures.  The  mouth  of 
a  sacculated  aneurism  is  rounded  or  oval  in  form,  and  does  not 
increase  projx)rtionately  to  the  size  of  the  saa  Saccul.itcd  aneurism 
may  attain  on  enormous  size  and  produce  injurious  effects  through 
pressure. 

The  contents  of  the  sac  will  be  subsequently  referred  to. 

Dissecting  aneurism. — Fatty  or  atheromatous  changes  in  the 
intima,  esj>erially  if  tho  middle  coal  be  niso  afTerted,  may  result  in 
transverse  rupture  under  the  pressure  of  the  blood  slrcani.     The 
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blood  may  then  find  its  way  down  the  wall  of  the  vessel,  separating 
the  layers  of  the  middle  coat.  This  does  not,  however,  necessarily 
occur,  for  the  coals  may  be  so  matted  together  by  plastic  lymph 
that  the  blood  cinnot  separate  them  ;  if  this  be  the  case,  the  wall 
at  the  seat  of  rupture,  being  a  weak  spot,  will  tend  to  dilate,  and  a 
sacculated  aneurism  will  result.  A  dissecting  aneurism  may  extend 
for  a  long  distance ;  the  blood,  eventually  reaching  another  weakened 
patch,  ruptures  it  and  re-enters  the  main  stream.  In  other  cases  it 
may  coagulate  in  situ,  or  may  gradually  distend  the  outer  coat  and 
cause  death  by  rupture.  Dissecting  aneurism  is  confined  to  the 
aorta,  and  may  extend  as  far  as  the  iliacs. 

Cirsoid  aneurism — Aneurism  by  anastomosis  (Fig.  i,  p.  4). — 
This  condition  is  improperly  Icmied  aneurism,  and  should  be  more 
fittingly  classed  with  angciomata  (p.  3). 

Aneurisms  of  traumatic  origin. — Circumscribed  traumatic 
aneurism,  diffuse  traumatic  aneurism,  and  arterio-venous  aneurism 
have  l>ecn  already  described  under  Injuries  of  Vessels  (see  chap,  v, 
vol.  ii.). 

Of  the  varieties  of  aneurism  above  mentioned  the  fusiform,  sac- 
culated, consecutive,  circumscribed  traumatic,  and  arteriovenous  are 
the  only  ones  to  which  the  name  can  properly  be  applied.  In  all 
these  there  are  certain  points  of  close  similarity,  and  the  prognosis, 
clinical  signs,  and  treatment  are  much  alike. 

Contents  of  the  aneuristnal  sac— An  aneurism  usually 
contains  more  or  less  clot;  the  amount  will  depend  partly  Oii  the 
age  of  the  tumour,  and  partly  on  whether  it  is  fusiform  or  sacculated, 
and  in  the  latter  case  on  the  size  of  the  mouth  relatively  to  the 
dimension."  of  the  sac.  In  fusiform  aneurism  the  whole  of  the  blood 
stream  passes  through  the  sac.  Being  but  little  delayed,  there  is 
hardly  any  deposition  of  fibrin,  a  few  shreds  being  the  most  met 
with.  In  the  sacculated  variety,  only  a  part  of  the  blood  finds  its 
way  into  the  aneurism,  and  its  velocity  being  slowed,  lamina:  cf  clot 
are  deposited  on  the  roughened  interior.  As  will  presently  be  seen, 
coagulation  of  the  blood  is  a  conser\'attve  process  tending  to  diminish 
the  growth  of  the  tumour,  to  prevent  its  rupture,  and,  under  favour- 
able circumstances,  to  bring  about  spontaneous  cure. 

If  an  aneurism  containing  clot  be  laid  open,  the  coagulum  will 
be  found  to  be  of  two  different  kinds,  passing,  however,  in!>cnsibly 
into  one  another  without  any  hard-and-fast  line  of  separatiori. 
Externally,  i.e.  nearest  the  wall,  is  the  active  clot  of  Broca.  It  is 
distinctly  laminated,  the  lamina;  not  extending  completely  round  the 
sac  but  overlapping  one  another  (Fig.  1 1).     The  lamination  becomes 
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less  distinct  as  the  centre  of  the  sac  is  reached  The  active  clot  is 
pale,  decolorised,  and  fimi — these  characters  being  h>ost  marked  in 
the  external,  i>.  the  ulUest  layers,  \Vhen  the  aneurism  has  existed 
for  a  long  lime,  the  clot  may  undergo 
fatty  degeneration,  and  present  licre 
and  there  patches  of  softening.  The 
active  clot  is  so  called  because  it  is 
deposited  from  actively  (lowing  blood  j 
it  also  lakes  an  active  part  in  retard- 
ing the  increase  in  size  of  the  sac  and 
in  promoting  spontaneous  cure. 

The  inner  clot  is  called  **  passive," 
and  is  simply  recent  coaguluni,  which 
is  formed  in  the  same  way  as  the  active 
clot  (and  has  as  much  right  to  be  so 
called),  but  which  has  not  attained 
a  sufficient  age  to  show  lamination. 
Such  lamination  does  not  necessarily 
pTOTC  that  the  fibrin  was  gradually 
deposited  from  flowing  blood ;  nor 
docs  its  absence  prove  the  reverse,  for 
wc  know  that  the  outer  layers  of  clot 
in  a  traumatic  ha;matoma  may,  after  a 
lime,  be  distinctly  laminated.  The 
passive  clot  is  darker  coloured  and 
Iter  than  is  the  aclive. 

The  amount  of  clot  in  the  dificrenl  parts  of  the  sac  is  by  no 
means  necessarily  uniform.  Those  parts  of  the  sac  containing 
only  a  small  tpiantity  are  the  least  supported,  and  hence  will  in- 
crease in  size  more  rapidly  than  the  rest,  and  be  more  likely 
to  rupture.  Secondary  pouches  and  sacculi  may  be  completely 
obliterated. 

As  already  staled,  the  presence  of  clot  is  beneficial  to  the  patient, 
it  not  only  acts  as  a  burter  to  the  blood  stream,  but  it  also,  by  partly 
filling  the  sac,  limits  the  amount  of  blood  passing  through  it,  and 
hence  the  distending  force  is  proportionately  diminished.  Portions 
of  the  clot  may  become  detached,  and  so  induce  embolism,  the 
effects  of  which  will  de|K-nd  on  circumstances;  in  rare  cases  a  large 
embolus  may  occlude  the  distal  end  of  the  vessel  and  lead  to  spon- 
taneous cure  (see  p.  34). 

The  pressure  effects  of  aneurism. — An  aneurism,  being  a 
tumour,  will  induce  certain  pressure  efiects,  but  does  not  produce 
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any  special  local  effects  peculiar  to  itself.     The  following  are  the 

changes  which  the  various  tissues  may  undergo: — 

Pressure  on  soft  parts. — As  already  stated  when  speaking  of 
tne  sac  wall,  the  soft  structures  surrounding  the  sac  undergo  a  very 
chronic  process  of  inflammation  leading  to  organisation.  The  new 
tissue  thus  formed  tends  to  support  the  sac  and  blends  with  its  proper 
coat ;  the  sac  wall,  however,  being  compressed  by  the  dense  struc- 
tures round  it  and  by  the  blood-clot  within,  may  in  the  course  of 
time  become  absorbed,  and  the  coagulum  and  blood  will  then  be 
limited  by  condensed  soft  structures  only  (consecutive  aneurism). 

Pressure  on  bones  leads  to  erosion  of  their  substance.  The 
appearance  of  bone  eroded  as  the  result  of  pressure  differs  materially 
from  that  due  to  destruction  by  caries.  In  the  former  case  the  de- 
stroyed area  is  perfectly  regular,  and  is  not  usually  .surrounded  by 
inflammatory  osteophytes,  nor  does  it  show  any  traces  of  disease — 
the  bone  having  simply  been  gradually  absorbed.  In  caries  the 
diseased  surface  is  irregular  and  worm-eaten,  the  surrounding  peri- 
osteum has  given  birth  to  new  bone  as  the  result  of  the  irritation, 
and  in  recent  specimens  the  carious  cavities  would  be  filled  with 
unhealthy  granulaliona  Fiat  bones,  f.^,  the  sternum,  may  be  per- 
forated, the  aneurismal  sac  bulging  through  the  perforation  and 
beneath  the  skin  ;  eroded  ribs  may  break  and  cause  serious  damage 
to,  and  probable  rupture  of,  the  sac  wall 

It  is  in  thoracic  aneurisms  that  the  effects  of  pressure  on  bones 
arc  best  seen.  The  bodies  of  the  veriebra; — many  of  which  are 
often  implicated — are  smoothly  eroded  on  their  anterior  aspects; 
the  discs  are  eroded  to  a  much  less  extent,  and  consequently  the 
bone  directly  above  and  beneath  them  is  protected,  the  erosion 
being  deeper  in  the  centre  of  the  body,  so  that  the  eroded  area  is 
(-sha[>ed.  All  the  vertebne  subjected  to  pressure  are  affected  in 
about  the  same  degree.  In  rare  cases  the  erosion  is  so  extensive 
that  the  spinal  canal  is  opened.  In  spite  of  ihe  destruction  there  is 
no  resulting  deformity,  as  opposed  to  what  is  met  with  in  spinal 
caries.  This  is  due  to  the  facts  that  the  intervertebral  discs  are  more 
or  less  intact,  that  the  erosion,  as  a  rule,  does  not  extend  very 
deeply,  and  that  as  the  bone  is  removed  its  place  is  taken  by  the 
aneurismal  sac,  which,  especially  if  containing  dense  clot,  affords 
some  support.  'J'he  bone  may  replace  the  sac  and  be  in  direct 
contact  with  the  clot. 

If  the  bones  entering  into  the  formation  of  a  joint  become 
eroded  and  the  ligaments  softened  and  absorbed,  disorganisation 
results. 
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Pressure  on  nerve  trunks  causes  them  to  assume  a  riband-like 
appearance.  The  nenes  embedded  in  the  new  fibrous  tissue  are 
often  incorporated  %nth  the  sac  wall  Pressure  on  sensory  nerves 
leads  to  severe  radiating  pain — so  common  and  prominent  a  symptom 
of  thoracic  aneurism.  When  motor  nerves  are  involved,  paralysis 
results.  This  is  well  seen  in  the  paralysis  and  atrophy  of  the  laryn- 
geal muscles  from  pressure  on  and  stretching  of  the  left  recurrent 
laryngeal  in  aneurism  of  the  aortic  arch.  Ner\'es  which  are  subjected 
10  long  continued  pressure  degenerate. 

Pressure  on  vessels  rarely  leads  to  any  serious  results.  Large 
venous  trunks  may  become  incorporated  with  the  sac  wall,  and  con- 
siderably diminished  in  calibre,  or  even  entirely  obliterated;  ccdema, 
venous  congestion,  and  very  rarely  gangrene  may  resulL  It  some- 
times happens  that  the  ancurismal  sac  presses  on  its  own  arter)*,  and, 
limiting  the  flow  of  blood  through  it,  favours  the  deposition  of  clot, 
and  hence  spontaneous  cure  (p.  35). 

Special  structures,  such  as  the  trachea  and  ccsophagus,  may  be 
injuriously  compressed  by  thoracic  aneurisms.  The  effects  induced 
will  depend  upon  the  degree  of  pressure  and  interference  with  the 
function  of  the  part.  Erosion  and  ultimate  rupture  of  the  sac  into 
the  tul>e  compressed  may  follow. 

Signs  and  symptoms.^The  signs  of  an  aneurism,  when 
situated  in  such  a  position  that  it  can  be  readily  examined,  are, 
under  ordinary  circumstances,  unmistakable ;  but  in  many  internal 
aneurisms  the  diagnosis  is  by  no  means  so  easy.  Symptoms  which 
are  dependent  upon  their  anatomical  position  will  be  menlionud 
under  special  aneurisms ;  in  this  place  the  symptoms  will  be  con- 
sidered only  in  the  abstract. 

The  tumour,  which  is  usually  round  or  oval,  is  situated  in  the 
course  of  an  artery  of  considerable  size;  it  is  irregular  if  the  sac  has 
yielded  at  one  part  more  than  another.  At  first  ihc  swelling  is  more 
or  less  compressible,  the  degree  of  compressibility  being  inversely 
proportional  to  the  amount  of  clot  in  the  sac 

Expansile  pulsation  is  in  the  m.ijoriiy  of  cases  easily  felt,  and 
is  diagnostic  The  pulsatile  force  depends  on  (1)  the  nearness  of 
the  aneurism  to  the  heart ;  (2)  tlie  strength  of  the  cardiac  systole ; 
(j)  the  depth  of  the  aneurism  from  the  surface ;  and  (4)  on  the 
amount  of  clot  in  the  sac  If  there  is  a  large  amount  of  clot  in  the 
sac,  pulsation  may  be  very  indistinct,  and  its  expansile  nature  diffi- 
cult of  detection.  Expansile  puls.ition  is  increased  by  elevation  of 
the  limb,  and  also  by  compression  of  the  vessels  below  the  aneurism. 
It  is  completely  arrested,  and  the  size  of  the  tumour  may  be  slightly 
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diminished,  by  compression  of  the  vessel  on  the  cardiac  side  of  the 
sac  ;  but  as  soon  as  the  blood  is  again  allowed  to  enter  the  sac  pulsa- 
tion returns,  though  not  reaching  its  former  force  until  a  few  beats 
of  the  heart  have  quhc  filled  the  sac  with  blotjd-  If  spontaneous 
cure  has  occurred,  pulsation  is  necessarily  absent,  and  it  is  much 
diminished  or  absent  if  the  sac  has  ruptured. 

Bruit. — -If  a  stethoscope  be  applied  over  the  tumour,  a  distinct 
bruit— roughj  rasping,  or  blowing  in  character — is  heard.  It  is 
systolic  in  lime,  but  is  occasionally  double.  The  bruit  is  not  so 
distinct  if  the  mouth  of  the  sac  is  large  in  proportion  to  the  size  of 
the  lumoiir,  or  if  the  aneurism  is  deeply  seated,  contains  much  clot, 
or  has  rupmred.  The  loudness  of  the  bruit  is  dependent  on  the 
same  condititms  as  is  the  force  of  the  expansile  pulsation.  A  thrill 
may  often  be  felt. 

The  pulse  below  the  aneurism,  as  compared  with  that  of  the 
corres[>onding  vessel  on  the  ojiposite  side,  will  be  found  to  be 
diminished  in  volume  and  force,  and  to  be  somewhat  delayed  in 
time. 

Pressure  symptoms,— An  aneurism,  like  any  other  tumour, 
gives  rise  to  signs  in  addition  to  those  diagnostic  of  its  nature,  de- 
pendent  on  the  pressure  it  exercises  on  surrounding  parts.  The 
chief  of  these  is  pain,  which  may,  especially  in  thoracic  aneurisms, 
be  very  severe,  and  is  of  a  radiating  nature.  Fain  may  be  entirely 
nbscnt.  Congestion  and  tedema  may  result  from  pressure  on  veins. 
Special  pressure  symptoms  are  met  with  according  to  the  neighbour- 
ing anatomical  relations  of  any  given  aneurism  (see  p.  49). 

Diag^nosis. — The  diagnosis  of  aneurism  when  the  tumour  is 
readily  accessible  is  usually  quite  easy.  In  some  cases,  however, 
this  is  by  no  means  the  case.  If  spontaneous  cure  has  occurred, 
pulsation  may  be  absent  and  the  surgeon  must  chiefly  rely  on  the 
history  of  the  case.  If  the  sac  has  ruptured  and  the  aneurism  has 
become  diffused,  the  symptoms  are  modified,  the  pulsation  or  bruit 
being  cither  absent  or  very  faint  (see  p.  33). 

Solid  or  cystic  tumours  pressing  on  an  artery  may  have  pulsation 
communicated  to  ihem  by  the  vessel,  but  this  is  never  expansiU; 
such  tumours  are  usually  unaccompanied  by  a  bruit,  but  if  a  sound 
is  present  it  is  not  of  the  same  ras]>ing  nature  as  that  in  an 
aneurism,  being  rather  a  dull  thud.  These  tumours  are  not  com- 
pressible, whereas  aneurism  is  usually  so  to  some  extent;  moreover, 
non-aneurismal  tumours  may,  unless  bound  down  to  the  arterial 
sheath,  be  moved  aside  from  the  vessel  when  all  communicated 
pulsation  ceases. 


ANEURISM 


33 


► 


Simple  abscess,  accompanied  as  it  is  by  redness,  swelling,  heat, 
throbbing  pain,  and  constitutional  disturbances,  is  in  the  majority 
of  cases — even  if  pulsation  (never  expansile)  be  communicated  to 
it — readily  distinguished  from  aneuriam.  It  must,  however,  be 
remembered  that  inflammation  and  suppuration  of  the  anturismal 
sac  and  the  soft  structures  round  it  may  occur,  and  all  the  signs  of 
acute  abscess  be  present ;  the  history  of  the  rase  and  the  presence 
of  expansile  pulsation  wil!  aid  in  the  diagnosis  (see  p.  35). 

Soft  pulsatile  tumours  of  bone,  usually  sarcomatous  or  cancerous 
in  nature,  may  closely  simulate  aneurism,  but  in  such  the  pulsation 
is  less  forcible  and  the  expansibility  but  slight ;  there  may  be  a 
bruit,  but  it  is  usually  absent  or  only  \eTy  fainL  A  pulsatile  tumour 
is  often  compressible,  as  it  largely  consists  of  vascular  trunks.  The 
history  of  the  case,  the  obvious  connection  of  the  tumour  with  a 
bone,  its  situation  away  from  the  course  of  the  main  artery,  and 
perhaps  the  gradual  failure  in  health,  and  the  presence  of  secondary 
deposits  may  assist  the  diagnosis,  which  is  sometimes  very 
difficult. 

Progress  and  termination  of  aneurism. — In  the  majority 
of  instances  an  aneurism^  unkss  it  be  cured  l)y  treatment,  gradually 
increases  in  size  and  ultimately  proves  fatal  by  pressure  on  some 
vital  part  or  by  rupture  of  the  sac.  In  the  small  minority  of  cases 
spontaneous  cure  results,  and  the  successful  treatment  of  aneurism 
is  largely  based  upon  an  accurate  knowledge  of  the  process  by  which 
Nature  may  effect  such  cure,  the  surgeon  adopting  means  calculated 
to  imitate  as  nearly  as  possible  that  process. 

Rupture  of  the  sac. — When  the  sac  wall  is  no  longer  able  to 
withstand  the  force  of  the  circulation  it  will  give  way  at  the  weakest 
spot ;  rupture  may  also  l>e  due  to  injury.  The  effects  of  rupture 
vary  according  to  circumstances.  In  most  cases  of  internal  aneurism 
it  is  immediately  fatal,  but  if  the  sac  is  so  situated  that  the  free 
^escape  of  blood  is  limited  by  the  surrounding  structures,  a  fatal 
issue  may  be  prevented.  If  an  aneurism  presses  on  a  mucous 
surface  this  becomes  gradually  thinned^  and  at  one  spot  a  very 
minute  hole  is  formed,  through  which  drops  of  blood  escape  (iveep- 
ittx  aneurism).  The  aperture  gradually  increases  in  size  and  the 
amount  of  hemorrhage  becomes  proportionately  greater ;  at  length 
the  aperture  suddenly  enlarges  and  fatal  haemorrhage  occurs.  This 
cimdition  is  well  seen  in  the  case  of  a  thoracic  aneurism  bursting 
into  the  trachea ;  the  patient  coughs  up  a  few  small  coagula  during 
the  day  ;  these  increase  in  size  and  number ;  and  lastly,  the  sac 
empties  itself  through  the  air-tube.     In  the  case  of  pressure  on  the 
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oesophagus  the  "  weeping  ''  stage  is  not  seen,  and  the  first  indication 
of  rupture  is  profuse  haemorrhage  and  instant  death.  When  an 
aneurism  ruptures  into  a  serous  cavity  the  opening  is  a  ragged 
rent,  an  inch  or  more  in  length. 

If  an  aneurism  is  so  situated,  e.^.  the  popliteal,  that  rupture 
does  not  cause  death  owing  to  the  limitation  of  the  blood,  certain 
signs  will  be  present  indicative  of  the  serious  accident  which  has 
happened.  The  patient  experiences  sudden  and  acute  pain  in  the 
part,  extending  down  the  limb;  the  tumour  increases  rapidly  in 
size  and  loses  its  previous  outline ;  and  the  pulsation  and  bruit  are 
much  less  evident  or  entirely  absent.  If  the  escape  of  blood  is  large 
the  patient  may  become  very  pale  and  may  even  faint,  and  present 
all  the  signs  of  severe  haemorrhage.  Tbe  swelling  gradually  increases 
and  becomes  harder;  the  skin  is  stretched  and  shiny,  and  may 
slough,  the  blood  then  escapes  externally  and  death  results.  In 
less  serious  cases  the  pressure  of  the  extravasatcd  blood  on  the 
veins  causes  ix'dema,  lividity,  coldness,  and  cramp  of  the  limb,  and 
if  the  interference  with  the  circulation  be  sufificiently  grave  gangrene 
will  result.  In  rare  cases  the  extravasation  i$  small  in  amount,  and 
the  blood  being  at  high  tension,  the  artery  is  compressed  by  it,  so 
that  further  bleeding  is  prevented. 

Spontaneous  cure  of  aneurism. — An  aneurism  may  under 
go  spontaneous  cure:  (i)  by  the  gradual  obliteratioc  of  the  sac 
clot;  (2)  by  inflammation  and  suppuration  of  the  sac 

(i)  The  gradual  deposition  of  clot  may  be  brought  about  i; 
various  ways.     The  coagulum  completely  fills  the  sac,  and  iheoreti- 
cally  should  extend  into  the  artery  as  far  as  the  nearest  branch  on 
the  proximal  and  distal  sides  of  the  sac. 

(ii)  In  all  sacculated  aneurisms  there  is  a  continual  tendency  to 
the  formation  of  laminated  clot,  but  although  a  considerable  amount 
may  be  formed  in  the  course  of  time,  it  is  rarely  sufficient  to  cause 
si>onianeous  cure  (Fig.  1 1,  p.  ay).  The  conditions  favouring  such  a 
deposition  are  practically  those  which  cause  slowing  of  the  stream 
in  the  sac ;  quiet  on  the  part  of  the  patient,  avoidance  of  anything 
likely  to  increase  the  force  or  frequency  of  the  heart-beat,  and 
narrowness  of  the  mouih  of  the  sac  being  the  Uiosl  iuiportant. 

(^)  Embolism.  Accidental  circumstances  may  determine  cure 
in  this  manner ;  thus,  a  portion  of  fibrin  may  become  detached 
from  the  wall  of  the  sac  and,  lodging  in  the  distal  poriion  of  the 
vessel,  may  cause  suHicient  obstruction  to  the  flow  of  blood  through 
it  to  partly  divert  the  blood  stream  from  the  main  trunk  along  the 
collateral   paths.     The   result   of  this  is  to  liaiit   the   amount  of 


er-      * 

a 


AN£UR1SM 


circulation  through  the  sac,  and  consequently  to  favour  coagulation 
and  spontaneous  cure.  Fergusson  sought  tu  induce  this  process  by 
manipulating  the  sac  in  the  hope  of  detaching  a  portion  of  clot ; 
and  distal  ligature,  when  it  effects  cure,  does  so  by  imitating  this 
method. 

(<•)  Another  method  by  which  accidental  circumstances  may 
lead  to  the  formation  of  sufficient  laminated  clot  to  cause  permanent 
cure  is  found  in  those  rare  cases  in  which  the  aneurismal  sac  limits 
its  own  blood  supply  by  pressing  upon  the  supplying  artery.  This 
process  is  imitated  by  the  surgeon  when  he  employs  compression  or 
ligature  on  the  proximal  side,  and  also  by  genuflexion,' 

When  an  aneurism  undergoes  spontaneous  cure  by  the  deposition 
of  clot  it  will  be  found  that  the  vessel  on  the  distal  side,  between 
the  sac  and  the  origin  of  the  next  branch,  is  contracted,  while  on 
the  proximal  the  nearest  branches  are  dilated  and  collateral 
circulation  established.  By  these  means  nature  diminishes  the  flow 
of  blood  through  the  sac^  and  consetjucntly  its  pressure  on  the  sac 
wall,  in  addition  to  favouring  coagulation. 

When  cure  is  in  progress  it  will  be  noted  that  the  pulsation 
becomes  less  and  less  evident  and  finally  ceases;  at  the  same  time 
the  tumour  contracts,  and  becomes  harder  and  more  localised, 
pressure  symptoms  being  proportionately  relieved.  In  the  course 
of  time  the  aneurism  is  converted  into  a  mass  of  dense  fibrous  tissue, 
and  the  vessel  is  usually  obliterated  as  far  as  the  nearest  branch  on 
the  proximal  and  distal  sides. 

(2)  Inflammation  and  suppuration  of  the  sac. — When  in- 
flammation is  excited  in  the  cellular  tissue  surrounding  the  sac  the 
process  extends  to  it  and  to  the  vessel,  in  which  thrombosis  occurs. 
If  the  coagulum  in  the  supplying  vessel  is  strong  enough  to  with- 
stand the  force  of  the  blood  stream,  the  resulting  abscess  of  the  sac 
(which  may  then  be  practically  regarded  as  being  outside  the 
circulation)  may  burst  and,  the  contents  b^ing  evacuated,  healing 
by  granulation  will  occur.  Much  more  conmionly,  however, 
suppuration  leads  to  rupture  and  fatal  haemorrhage,  the  clot  in  the 
proximal  end  of  the  vessel  not  being  strong  enough  to  withstand 
the  furce  of  the  blood  stream,  which,  in  view  of  the  fever  and 
consequent  increased  force  of  the  hcart-bcai,  is  somewhat  raised. 

The  inflammation  begins  in  the  soft  structures  surrounding  the 


*  5iomc  stiTEVOfis  descn'be  the  method  of  cure  by  the  deposit  of  fibrin,  liy  the 
impaction  f>r  an  Miitxjlus,  luni  the  pressure  of  the  sac  on  its  ortcry  as  three  distinct 
mrthrKli  nf  cure.  'I'hi%  m«iiis  hardly  correct,  since  the  proccu  is  the  hsuoc  in  all, 
only  the  means  inducing  it  diffier. 
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sac,  gradually  invades  the  wall  and  deprives  it  of  its  vascular  supply. 
It  is  more  likely  to  occur  in  cases  of  rapidly  increasing  aneurism  in 
young  subjects,  and  may  be  induced  by  frequent  or  rough 
manipulation.  Occasionally  suppuration  follows  ligature  of  the 
supplying  arterj',  either  within  a  few  days  of  the  operation,  or  at  a 
more  remote  period.  An  aneurismal  sac  which  has  been  cured 
may  infiamc  and  suppurate  even  after  a  long  time. 

Sym/>ti>ms. — It  is  of  the  first  im|>ortance  to  recognise  the 
symptoms  indicative  of  inflammation  so  that  steps  may  be  taken  to 
avoid  the  ensuing  dangers.  The  tumour  rapidly  increases  in  si^e 
and  pulsation  becomes  more  forcible;  the  overlying  skin  is  red, 
hot,  slightly  tender,  and  cedematous,  and  later  on  may  be  glazed 
and  shiny.  Pain  is  considerable,  and  the  temperature  is  raised  two 
or  three  degrees  with  accompanying  constitutional  disturbance.  If 
the  infiimm;ition  docs  not  subside  the  symptoms  deepen  and  all 
the  signs  of  suppuration  are  present.  If  left  alone  the  abscess  will 
burst,  and  this  will  usually  be  followed  by  profuse  and  fatal  bleed- 
ing, or  the  bleeding  may  recur  from  time  to  time  unless  efficient 
means  of  treatment  be  adopted.  When,  as  above  stated,  the  vessel 
is  thrombosed,  and  the  LmfTur  thus  formed  is  capable  of  withstand- 
ing the  force  of  the  blood  stream,  permanent  cure  may  result,  the 
clot  and  contents  of  the  sac  being  evacuated,  and  the  ca^•ity  clos- 
ing by  granulation.  Surgically  the  operation  of  Antyllus  imitates 
spontaneous  cure  by  suppuration. 

Treaiment — If  sloughing  is  threatened  Hunter's  operation,  when 
possible,  should  at  once  be  performed  ;  ligature  close  to  the  sac  is 
contra-indicated  by  the  local  inflammation. 

In  some  cases,  suppuration  follows  in  spite  of  ligature  of  the 
main  vessel,  and  unless  great  care  be  taken  fatal  haemorrhage  may 
ensue.  Under  these  circumstances  a  tourniquet  should  be  placed 
in  the  line  of  the  vessel  below  the  point  of  ligature,  and  an  assistant 
should  be  in  constant  attendance  to  tighten  it  should  bleeding 
occur;  every  effort  must  be  made  to  subdue  the  inflammation  and 
avert  suppuration.  If  it  appears  probable  that  these  means  will  be 
useless,  or  if  suppuration  has  already  occurred,  the  sac  should  be 
freely  laid  open  and  its  contents  evacuated  under  strict  aseptic 
precautions. 

If  hiemorrhage  docs  not  occur  it  may  be  hoped  that  the  vessel 
is  blocked  sulficiently  ftrnily  to  withstand  the  force  of  the 
circulation,  and  the  wound  being  dressed,  careful  watch  should  l>e 
kept  by  a  skilled  assistant  so  that  the  tourniquet  (previously  ad- 
justed) may  be  utihsed  if  the  vessel   bleeds.     If  at  the   time  of 
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operation,  or  subsequently,  hjemorrhage  should  occur,  an  attempt 
trust  be  made  to  secure  the  vessel  in  ii/rt ;  but  should  this  be  im- 
possible, or  should  the  rotten  condition  of  the  coats  have  rendered 
them  unfit  for  the  application  of  a  ligature,  amputation  is  the 
appropriate  treatment,  for  the  application  of  a  ligature  higher  up 
(the  vessel  being  already  occluded  at  a  distance)  would  almost 
ctTtainly  lead  to  gangrene,  which  itself  imperils  life  and  demands 
amputation. 


THE  TREATMENT  OF  ANEURISM 

General  treatment — But  little  prospect  of  complete  permanent 
cure  can  be  looked  for  by  constitutional  treatment,  the  most  that 
we  can  anticipate  being  some  amelioration  of  the  symptoms  and 
arrest  of  the  increase  in  size  of  the  sac  ;  and,  therefore,  although 
general  means  must  be  adopted  in  all  cases  surgically  treated, 
they  must  never  be  relied  on  for  cure  of  cases  in  which  surgery  has 
at  her  command  some  simplC}  safe,  and  comparatively  certain 
method. 

The  treatment,  which  must  be  earned  out  for  a  long  time,  aims 
at  the  reduction  of  the  bluod  pressure,  so  that  the  sac  may  be  able 
lo  witlistand  it  and  the  coagulation  of  the  bluod  in  its  interior  be 
favoured. 

Rest  is  the  most  important  desideratum,  and  must  be  absolute. 
The  patient  should  be  confined  to  bed  in  the  recumbent  posture, 
and  should  not  be  permitted  to  perform  any  act  for  himself,  being 
assisted  to  all  he  wants  and  remaining  absolutely  passive.  Mental 
quietude  and  avoidance  of  all  excitement  is  as  necessary  as  physical 
rest 

Diet — By  gradually  diminishing  the  amount  of  solid  and  fluid 
nourishment,  in  combination  with  complete  rest,  it  is  assumed  that 
cure  will  be  promoted  :  (i)  by  lessening  the  force  of  the  circulation, 
a)  by  increasing  the  coagulability  of  the  blood.  Tuflfncll,  who 
rongly  advocated  this  plan  of  treatment,  advised  that  the  diet 
should  be  eventually  limited  to — bread  and  butter,  6  ozs.,  roast 
meat  a  ois.,  and  milk,  6  02s.,  in  the  twenty-four  hours.  Such  a  diet 
is^  however,  not  to  be  given  in  the  case  of  the  aged  or  enfeebled, 
nnd  in  all  cases  it  is  very  irksome  and  not  so  successful  in  practice 
as  has  been  claimed  by  its  advocates. 

Drug^. — Narcotics  and  anodynes  may  be  required  for  the  relief 
of  pain,  but  no  drug  has  any  curative  influence.  Iodide  of 
potassium  in  full  doses  has  Ven  recommended,  and  is  still  largely 
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employed,  but  it  is  probably  quite  useless.  The  drug  is  supposed; 
to  increase  the  coagulubiliiy  <jf  the  bload,  but  is  chiefly  given  in 
view  of  Ihe  frequency  of  syphilis  as  an  etiological  factor  in  inducing] 
the  arterial  degeneration  to  which  aneurism  is  due.  Anli-syphiliticj 
treatment,  ahhough  doubtless  of  great  value  in  the  prevention  of] 
arterial  disease,  and  hence  of  aneurism,  is  probably  quite  useless 
when  aneurism  has  once  formed;  for  it  cannot  repair  the  existing' 
disease  of  the  vessel  wall,  and  may,  on  the  other  hand,  promote 
absorption  of  inflammatory  new  tissue,  and  thereby  weaken  the 
sac  which  would,  under  such  circumstances,  increase  more  rapidly  J 
in  size  under  the  blood  pressure.  ™ 

Acetate  of  lead,  iron,  and  ergotine  have  all  been  used.     Ergo- 
tine  is  liable  to  do  more  harm  than  good,  since  by  contracting  the 
small  arterioles  it  causes  a  rise  in  the  general  blood  pressure  ;  the] 
drug  cannot  cause  any  contraction  of  the  sac  wall,  since  the  muscul 
coat  has  undergone  atrophy. 

Surg"ical  treatment.  —  The  surgeon  has  at  his  command 
numeruus  means  for  the  cure  of  aneurism,  some  of  which  are 
under  ordinary  circumstances  comparatively  simple,  safe,  and 
effective,  while  others  are  dangerous,  and  at  the  best  palliative 
only.  Whenever  possible,  proximal  compression  or  ligature  of  the 
main  vessel  is  the  method  to  be  adopted  ;  the  chief  indications  for 
the  employment  of  any  other  will  be  given  under  the  appropriate 
lieading. 

Treatment  by  ligature. — Ligature  may  be  employed  in  on< 
of  the  following  ways  : — 

(i)  Close  to  the  sac  on  the  proximal  side  (Ancl's  operation). 

(2)  At  a  distance  from  the  sac  on  the  proximal  side^  with  the 
intervention  of  a  branch  or  branches  (Hunter's  operation). 

(3)  On  the  distal  side  of  the  sac  (Brasdor's  operation). 

(4)  On  the  distal  side  with  the  intervention  of  a  brand 
(Wardrop's  opcradon). 

(5)  On  the  i^roximal  and  distal  side  close  to  the  sac  which 
laid  open  or  completely  excised  (Anlyllus's  operation). 

Proximal  ligature  close  to  the  sac — Anel's  operation. — Thi 
operation  is  not  usually  performed  in  cases  where  it  is  possible  to 
ligature  the  artery  at  a  distance,  as  recommended  by  John  Hunter.  ^ 
It  has  the  comparative  disadvantages  of  being  more  dit)icult  andH 
dangerous  on  account  of  the  proximity  of  the  sac;  the  oj>eration 
is,  however,  at  the  present  lime  more  in  f .ivour  and  less  dreaded 
by  surgeons  than  formerly,  owing  to  its  greater  safety  under  the 
antiseptic  regime,   the  advantages   claimed  for  it  being  that   the 
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circtiUtton  ihrno^  llw  sac  is  okkt  ccfUittly  coektTv>Nted  xrtd 
beooe  recurrent  pohattoo  is  kss  comatom  mmI  «Klre^>v««4  tfe^ 
danger  of  ^ngrtnc  is  dimamtlwd  «s  dK  mttKXf  b  %iLC«rcd  Vnr 
dovD.  It  would  appear  that,  in  most  osvs  at  k«st«  tbr  w«9el 
itself  is  quite  as  fit  for  Hgature  ctee  to  as  it  is  ^r  amay  from  iKc 
SAC  the  real  dai^cfs  of  Anel's  operation  bcti^:  (i{f  thai 
proximitj  of  the  sac  makes  it  difltcnlt  to  secure  the  artery,  not  onl 
by  its  prescDce;  but  because  the  nonnal  relations  of  the  pnrts  are 
probably  altered  and  the  guides  to  the  vessel  lust ;  {a)  thai  the 
sac  may  be  damaged  during  the  operation*  and  in  conscxjucnce  may 
become  the  scat  of  inflammation,  suppuration^  and  Kccondarj 
haemorrhage. 

Anel's  operation  would  seem  to  be  rs|HH'ially  applirablf  lo 
those  cases  in  which  compression  has  U-cn  aitcmptcd  Inil  hais  lailtU 
to  cure,  for  in  such  it  is  well  known  that  subsctpicnt  ligature  Uy 
Hunter's  method  may  prove  equally  iinavailinj;  oti  airoiiht  of  llir 
lo(»  free  colbleral  circulation ;  it  may  also  be  pcifornicil  in  ca»cM  nl 
recurrent  pulsation. 


Proximal  ligature  at  a  distance  ft*om  the  ftao  Hunttr*! 
opei*atlon.  —  When  it  is  decitlcd  to  cflTctl  cure  hy  Iig.iiiiii',  ihr 
vcsstl  should,  when  possible,  he  scciu-fd  at  n  distance  from  ihr  nm  , 
with  the  intervention  of  ctillateral  l)ran(hcs  bclwccn,  so  ihai  hitiiu* 
dirt'Ct  blood  flow  through  tlic  aneurism  \n  perniittcd.  'I  he  rink 
of  secondary  haemorrhage  is  small;  the  d;in^rr  of  woundiriK  tht- 
aneurism  is  avoided,  and  suppuration  of  the  IOC  il  inuih  Kh 
likely  to  occur  than  it  is  after  Anel's  operation. 

Method  of  cure. — Ligature  at  a  distance  llmitu  tint  don  rifrt 
arrest  the  circulation  througli  the  sac,  AJnte  thr  blood  n.i'  li'-n  il  try 
collateral  channels.  The  force  of  the  blood  stnarn  i«  Ilk' 
diminished,  and  the  strain  on  the  sac  wall  and  thr  mM  ftiru':!! 
supjx^rting  it  being  in  great  measure  relieved,  thr^r  nNii 
elasticity  is  brought  into  play  and  cauiei  some  r<jnira/'f>f>n  i4  ili#j 
tumour.  This  limitation  of  the  force  and  volume  tM  iUtt 
current  favours  coagubiion,  which,  oooplcd  with  IJM  CMtffI 
of  the  aneurism,  results  in  permanent  cvre. 

CoUaicrul  circulation  is  as  a  rule  eaUUiilied  wy  qifkiilf,  ufi4\ 

It    pulsation  nay  be  detected  in  fiw  «c  Ite  dt)r  afti^r   0(« 
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attempted  oefore  a  Ifgature  is  applied,  the  collateral  channels 
be  more  or  less  dilated.  In  some  cases  the  collateral  circulation  is 
inefficient  or  too  great,  and  gangrene  or  recurreni  pulsation  may 
result  after  ligature  of  the  main  trunk. 

When  cure  is  complete  the  sac  is  filled  with  clot,  which  extends 
into  the  vessel  as  far  as  the  next  collateral  branch  above  and 
below;  the  vessel  is  also  occluded  at  the  point  of  ligature,  and 
consequently  two  chains  of  collateral  circulation  are  necessary,  one 


Fkl  12.— ^ollatenU  clTCulan^TTj  after  nSIitera'ion  of  the  riglit  femoral  artery;  from  a  ^Kcimen  of 
VL-rnpuil'a  m  t}ic  Mui^  Duptiyircn  (I- olUo^ 

to  carry  blood  from  above  the  ligature  to  that  part  of  the  vessel 
inier>'ening  between  it  and  the  aneurismal  sac,  and  a  second  to 
convey  blood  from  the  vessel  above  the  sac  to  the  trunk  below.  It 
sometimes  happens  (chiefly  in  those  cases  where  the  mouth  of  the 
sac  is  very  small  and  the  aneurism  itself  affects  only  a  limited 
portion  of  the  circumference  of  the  artery  and  is  more  or  less 
pedunculated)  that  cure  occurs  withnut  obliteration  of  the  main 
trunk  above  and  below  the  sac ;  in  such  no  second  chain  of 
collateral  circulation  will  be  necessary,  but  the  danger  of  further 
dilatation  of  the  artery  with  the  formation  of  a  so-called  secondary 
aneurisni  is  increased. 
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Ciinicai  effects  of  /igattirr. — Immediately  the  ligature  is  Itghtcncii, 
the  pulsation,  bruit,  and  thrill  cease  in  the  sac,  whuh  becomes  some- 
what smaller,  as  it  is  no  longer  distended  with  bloodJ  On  the 
following  day  faint  pulsation  may  be  delected  in  the  sac,  indiratinj^ 
the  establishment  of  collateral  circulation.  This,  howi-vcr,  jjrailuully 
becomes  less  and  less  perceptible,  and  finally  tlisa|)(itars,  prcividcd 
ligature  is  successful  in  effecting  a  cure.  Pulsation  in  the  ditiln! 
vessels  is  at  first  feeble,  but  gradually  grows  stronger  as  the  collateral 
channels  dilate  and  convey  more  blood.  The  tumour  becomes 
smaller,  harder,  more  distinctly  localised,  and  finally,  is  reduced  lo 
a  small  mass  of  dense  fibrous  tissue.  The  Icinperaiure  uS  lliu 
limb  is  for  the  time  slightly  increased,  but  soon  relurriH  to  the 
normal.  This  temporary  increase  is  dependent  on  ronge»ition  from 
diminution  of  the  vis  a  fergo^  and  partly  perhaj^s  on  interference 
with  the  sympathetic  nerves  at  the  sent  of  ligature.  After  ligature 
of  the  main  artery  of  a  limb  there  i%  some  loss  of  nuitwular  j>owcf 
in  consequence  of  the  lessened  bl(**Kl  supply,  and  for  a  Mmilar 
reason  numbness,  cramps,  and  coldness  may  be  complained  of. 

Dangen  of  tigaiure. — After  ligature  of  the  main  artery  the 
patient  is  open  to  the  dangers  detailed  at  p.  64 ;  he  is  alw  tial/le 
to  certain  dangers  dependent  on  the  existence  of  the  %ntUf\Mn, 
Inflammation  and  suppuration  of  the  sac  i^  mr/rc  likely  to  UAU/m  H 
the  ligature  has  been  placed  close  to  the  witc,  and  occurs  mors 
often  in  the  upper  than  the  lower  timb. 

Gangrene  of  the  moist  variciy  nuy  occur  after  fifirtWtf,  fl 
roost  usuaDy  does  so  from  the  fccood  day  lo  the  0id  of  Ifce  Ant 
week.  Its  extent  and  rapidity  of  progress  vjric**  IkMMtJMm  fitm 
or  two  toes  (in  the  caK  of  the  leg)  or  a  pdut  of  ihe  IM 
gangrenous ;  in  other  ose*  the  gMgrene  tpicadt  mam  m 
rapidlf  ap  the  le|.  When  a  %Mn  has  been  apfiittd 
may  occur  £nMn  the  lottoving 

(1)  Inrifirifnr  collaleTal 

(a)  lajny  or  inrliMJiai  of  the  ana  ia  die 

of  the  finb  (o  c«H  opcdii,  }g  ^  %t^  |g 
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cause  may  not  ensue  for  some  weeks  after  the  operation,  and  is 
very  rare. 

A  knowledge  of  the  causes  inducing  gangrene  will  enable  the 
surgeon  to  adopt  such  measures  as  will  lend  to  ward  off"  its 
occurrence.  Thvjs  fia^at  rare  must  be  taken  that  the  vein  remains 
uninjured  ;  should  injury  unfortunately  occur,  it  would  be  wiser  to 
refrain  from  tying  the  artery  for  some  time  (p.  63).  If  there  is 
evidence  of  venous  obstruction  from  pressure  of  the  sac,  ligature 
should  give  place  to  compression  if  possible. 

After  ligature  of  the  vessel  the  limb  should  be  kept  slightly 
elevated,  and  enveloped  in  a  large  mass  of  cotton-wool  to  protect 
it  from  cold,  and  if  thought  advisable  hot  bottles  should  l)e  placed 
in  the  bed,  but  not  too  near  the  liml),  too  great  heat  being  as 
injurious  as  cold.  Every  effort  should  be  made  to  maintain  the 
strength  of  the  patient,  and  to  encourage  the  action  of  the  heart 
should  this  be  feeble.  Good  and  easily  digestible  food  given 
freijucntly  in  small  rjuantities,  stimulants,  digitalis,  and  ammonia  if 
the  heart  is  acting  badly  are  the  chief  indications.  If  g.ingrene 
actually  supervenes,  the  surgeon  should  wail  until  a  line  of  de- 
marcation manifests  itself,  and  should  then  amputate  as  close  to 
the  seat  of  ligature  as  is  considered  necessar}'  and  safe.  By  wait- 
ing he  may  succeed  in  saving  the  grt-atcr  part  of  the  limb,  for  in 
cases  where  the  gangrene  is  limited  to  a  few  toes  or  part  of  the  foot, 
amputation  may  be  safely  performed  just  above. 

Faiiurc  of  Ugah*rt — Recurrent  pulsation. — As  already  seen,  faint 
pulsation  (disappearing  as  cure  proceeds)  may  be  detected  in  the 
sac  a  few  hours  after  the  application  of  a  ligature,  but  such  pulsa- 
tion may  recur  to  an  abnormal  extent,  and,  by  persisting,  may 
necessitate  some  additional  means  of  treatmunt. 

Under  such  circumstances,  when  the  aneurism  is  examined  the 
day  after  the  operation,  pulsation  may  bu  found  to  be  as  forcible, 
or  nearly  as  forcible,  as  before.  This  may  be  dependent  on  (i) 
slipping  of  an  imperfectly  knotted  ligature;  (2)  the  presence  of  an 
aberrant  vessel;  or  (3)  too  free  collateral  circulation.  The  last 
may  be  the  result  of  previous  compression  which  has  failed'  to  cure 
the  aneurism. 

Pulsiition  sometimes  recurs  some  weeks  or  months  after  the 
operation,  and  is  a[>parently  dependent  on  the  absorption  or 
disintegration  of  an  imperfectly  formed  clot. 

It  by  no  means  follows  that  the  return  of  pulsation  is  incom- 
patible wiih  ultimate  cure  wiiboiit  further  surj;!cal  treatment,  for 
such  pulsation  may  gradually  diminish,  especially  if  the  general  means 
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The  object  aimed  at  in  <fistal  fi^tvre  is  the  cocoaageiBent  of 
ooagnbtioa  bjr  skmng  aod  diwjtiu|'  the  blood  oancni,  so  that  less 
blood  passes  throi^  the  sac  fant  czrcnlaies  Atoogh  iiinaarial 
chaimrls ;  thus,  supposb^  a  case  of  mnooMnatc  anemiam  tftated 
bf  l^turc  of  tbe  caiobd  and  sid>daTiaa.  the  blood  pases  mainly 
thnnigh  the  resseb  of  the  oppoaice  side.  It  may  happen  that  when 
there  B  no  vessel  between  the  sac  and  the  ti^tare^  the  dot  formed 

the  seat  of  ligature  extends  backwards  into  the  sac,  and« 
"^^gradiuJly  increasu^  in  six^  tends  to  fill  it ;  but  there  ts  no  actual 
proof  that  this  occurs.  Considerable  socteas  has  attmdcd  distal 
itgunre,  but  the  cases  most  be  carefuDy  selected ;  in  the  majority 
perhaps  we  cannot  hope  for  more  than  amcliorJition  of  the 
symptoms^  although  several  cases  of  cure  have  now  been 
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Immediately  after  the  application  of  the  ligature  the  pulsation  in 
the  sac  will  be  increased,  but  it  gradually  diminishes  as  the  blood 
stream  is  diverted  and  coagulation  occurs.  It  may  happen  that 
distal  ligature  fails  entirely,  and  indeed  does  more  harm  than  good 
by  causing  n  rise  of  pressure  in  the  sac,  which  consequently  increases 
in  size  and  finally  ruptures. 

Proximal  and  distal  ligature — Antyllus  operation — Excision 
of  the  aae. — The  operation  of  Antyllus  may  be  necessary  (i)  for 
an  aneurism  so  situated  that  proxim:il  ligature  alone  cither  cannot 
be  done,  or  is  very  dangerous  or  productive  of  bad  results,  e.g^.  gluteal 
aneurism  ;  (2)  for  traumatic  aneurism;  (3)  f&r  rupture  or  suppura- 
tion of  the  sac  ;  "".nd  (4)  in  some  cases  of  recurrent  pulsation  when 
milder  means  fail 

The  operation  has  already  been  described  in  speaking  of 
varicose  aneurism  (see  chap,  v,  vol.  ii.). 

When  it  is  proposed  to  remove  the  sac^  it  is  carefully  isolated  and 
freed  from  important  structures,  the  vessel  is  ligatured  above  and 
below,  and  the  tumour  dissected  away. 

This  ib  a  difficult  and  haiuirdous  procedure,  and  is  fraught  with 
many  dangers,  chief  among  which  may  be  mentioned  profuse 
haemorrhage,  inclusion  in  the  ligature  of  adjacent  nerve  trunks  or 
of  the  vein,  gangrene,  secondary  haemorrhage,  or  inflammation  and 
suppuration  extending  to  the  neighbouring  tissues  and  exposing  the 
patient  to  the  risk  of  septic  or  infective  processes. 

Treatment  by  compression. — Instrumental  or  digital  com- 
pression of  the  artery  supplying  an  aneurismal  sac  leads,  as  does 
ligature*  to  clotting,  accompanied  by  contraction  of  the  sac  and 
surrounding  tissues.  Compression  cures  by  inducing  coagulation 
of  the  blood  in  successive  stages,  the  coagula  being  represented  in 
the  cured  aneurism  by  flatlened-out  laminEC.  When  the  sac  and 
the  supplying  artery  arc  full  of  coagulum,  all  pulsation  ceases,  but  the 
ultimate  cure  depends  upon  the  gradual  organisation  of  the  cloL 
Recurrent  pulsation  may  occur  if  the  clot  disintegrates  instead  of 
organising. 

Compression  has  this  advantage  over  ligature,  that  it  does  not 
obliterate  the  artery  at  the  part  compressed.  It  requires,  however, 
much  more  supervision,  and  entails,  in  fact,  constant  watching. 
Ligature  is  more  certain  in  its  results.  Compression  can  only  be 
carried  out  in  arteries  superficially  placed  and  so  situated  that 
pulsation  can  be  arrested  by  moderate  and  localised  pressure.  It 
is  especially  applicable  to  aneurism  of  the  lower  limb.  Cure  is 
more  likely  to  follow  in  quiet,  phlegmatic  patients  who  are  not 
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to  .I^r  seat  of  the  tcmemmm^  dndtt  he 
supported   by  pfflow      Dvog  the 
necessary  to  aDay  pain  and  qniex  tfae 

Instmwiwitil 

it  being  borne  in  nind  that  tfce  obfecs  is  noc  M  candnct  tte  viMile 
limb  but  CO  fimh  ptcsaie  to  the  artoy,  ulhuwut  the  rwliUnT 
vesseb  win  be  oteracied  AI  poonUe  cue  ahnnhl  be  taken  thtt 
the  important  venons  and  uu*uias  tranks  are  not  oonfacssed, 
otbeniise  coosidcsable  paia,  peiikaps  rendenog  the  oontinnaoce  of 
tlte  piressttre  impossUe,  may  be  occxsiooed.  Tvo  instvuments 
should  be  appfied  at  cfifieteot  parts  of  the  aiterv.  but  not  too  ^ 
apart,  and  when  piCMUie  at  one  point  causes  anoojaitce  to  the 
patient,  the  other  toumiqaet  tray  be  tightened,  and  then  the  fiist 
relaxed,  and  so  on.  Pressure  shook)  be  coatioooas*  but  if  the 
tourniquet  cannot  be  tolerated  it  may  be  relaxed,  and  a  weight 
appHed  orer  the  vessel,  or  digital  compression  substituted. 

The  circufaition  may  be  completely  or  partially  arrrsted  according 
to  tbe  lightness  of  the  tourniquet  In  the  former  case  cure  is  more 
rapid ;  but  the  clot  is  softer,  not  so  stable,  and  more  likely  to  dis- 
integrate. Complete  pressure,  moreover,  occasions  considerable 
pain,  and  frequently  necessitates  the  use  of  morphia  or  complete 
ana:stbe5ix  Cure  may  be  complete  by  this  method  in  five  hours, 
but  digital  compression  should  be  continued  for  some  hours  longer. 

If  the  circulation  be  only  partly  ara^sted,  cure  takes  a  much 
longer  time — often  some  days ;  but  the  clot  formed  is  much  denser, 
and  is  adherent  to  the  sac  wall 

Instrumental  compression  is  not  in  much  favour. 

Digital  compression. — Digital  compression  has  the  great  dii- 
advantage  of  requiring  a  staff  of  assistants,  and  is  therefore  rarely 
used  in  private  practice.  Each  assistant  compresses  with  the 
tlsumbs,  or  index  fingers,  placed  one  on  the  top  of  the  other,  aided 
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by  a  bag  of  shot  (from  five  to  seven  pounds  in  weight)  overlying 
ihem.  Another  assistant  supemses  the  pulsation  in  the  sac.  The 
assistants  must  he  changed  every  fifteen  minutes,  the  oncoming 
assistant  compressing  the  vessel  at  a  point  a  little  disLincc  away 
from  that  selected  by  his  predecessor,  who  may  then  remove  his 
thumbs.  The  pressure  must  be  graduated,  so  that  it  is  just  sufficient 
to  arrest  pulsation — severe  pressure  may  cause  ulceration.  If  the 
circulation  be  completely  arrested,  cure  may  result  in  from  five  to 
ten  hours  J  but  if  it  be  only  partially  arrested,  many  days  may  be 
necessary.  The  treatment  should,  if  the  patient  can  tolerate  il,  be 
continuous ;  but  if  he  becomes  irritable  or  cannot  sleep,  it  must  be 
interrupted.  Digital  compression  may  be  used  in  some  cases  (r.^. 
the  carotid)  where  instrumental  is  impossible  ;  and  in  all  it  is 
superior,  since  the  hand  can  regulate  the  pressure  and  localise  it 
to  the  vessel  better  than  can  an  instrument,  however  carefully 
applied. 

Reid's  treatment  by  Esmarch's  bandag-e. — This  method, 
formerly  used  especially  for  the  cure  of  popliteal  aneurism,  and  now 
practically  abandoned  on  account  of  its  danger  and  uncertainty,  con- 
sists in  applying  the  elastic  bandage  to  the  limb  from  the  fool  up  to 
the  ham,  then  lightly  over  the  tumour  and  again  tightly  up  the  thigh. 
By  this  means  circulation  is  arrested^  and  the  sac  and  artery  in  its  im- 
mediate vicinity  are  filled  with  (hiid  blood,  which  coagulates  and  obli- 
terates the  sac  and  the  artery  on  the  proximal  and  dista!  sides  for 
some  distance.  The  bandage  should  not  be  left  on  more  than  about 
an  hour;  but  digital  compression  should  be  aftern'tirds  kept  up  for 
four  or  five  hours,  or  longer,  to  ensure  tlie  safety  of  the  clot,  which  is 
very  soft  and  easily  broken  down.  During  the  treatment  the  limb 
must  be  wrapped  in  cotton  wool,  slightly  raised  and  protected  from 
cold,  and  the  patient  should  be  kept  under  an  anxsthctic  during  the 
time  the  bandage  is  on  ;  when  this  is  removed,  a  hypodermic  of 
morphia  may  lx^  given.  The  great  dangers  which  attend  and  have 
led  to  the  abandonment  of  this  method  arc: — rupture  of  the  sac, 
gangrene,  and  interference  with  the  heart's  action  from  the  increase 
of  blood  pressure  due  to  exsanguinating  the  limb. 

Flexion. — This  is  applicable  to  popliteal  aneurism  j  it  is  uncer- 
tain as  a  means  of  cure,  and  causes  such  considerable  pain  and 
inconvenience  that  it  is  but  rarely  ustd.  It  produces  cure  by 
directly  compressing  the  sac,  and  by  Ix-nding  the  artery  and  hence 
narrowing  its  calibre,  thereby  favouring  the  slowing  of  the  blood 
stream  and  coagulation. 

Supposing  the  popliteal  artery  to  be  the  scat  of  aneurism,  which 
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it  is  sought  to  cure  by  flexion,  the  foot  and  leg  are  firmly  bandaged, 
and  the  leg  is  then  flexed  on  the  thigh  and  bandaged  to  it  The 
chief  dangers  are  rupture  of  the  sac  or  suppuration.  Flexion  may 
be  advantageously  employed  in  cases  of  recurrent  pulsation. 

Galvano-puncture. — Galvano-puncture  is  employed  in  thor- 
acic aneurisms  which  are  not  amenable  to  any  other  form  of  treat- 
ment A  certain  small  number  of  complete  cures  have  been 
reported  by  this  means ;  but  the  most  that  we  can  usually  hope  for 
is  temporary  amelioration,  for  it  quite  commonly  happens  that  that 
part  of  the  sac  which  is  not  filled  by  clot,  being  exposed  to  the  full 
force  of  the  blood  pressure,  undergoes  an  increase  in  size  with  thin- 
ning of  its  wall,  leading  to  ultimate  rupture  and  death  from  haemor- 
rhage. The  proceeding  itself,  if  carefully  carried  out,  would  seem 
to  be  devoid  of  immediate  risk.  Suppuration  along  the  needle 
tracks  and  consequent  haemorrhage  need  not  be  feared  if  fine,  pro- 
perly insulated  needles  be  used. 

Embolism  is  shown  to  be  rather  a  theoretical  than  practical 
danger.  The  object  of  galvano-puncture  is  to  produce  coagulation 
of  the  blood,  and  thus  to  obliterate  the  sac  or  partly  fill  it,  thereby 
encouraging  the  formation  of  additional  coagulum.  It  is  necessary 
to  employ  a  fairly  strong,  constant  current ;  an  ordinary  Leclanche 
battery  of  ten  to  twenty  cells  being  generally  used. 

The  needles  must  be  carefully  insulated,  the  best  material  for 
this  purpose  being  vulcanite.  The  positive  needle  should  be  made 
of  gold  or  platinum  in  order  to  resist  the  corroding  action  of  the 
acids  hberated.  It  is  better  to  insert  both  poles,  as  the  action 
is  quicker,  more  certain,  and  less  painful ;  but  some  surgeons 
prefer  to  insert  the  positive  pole  only,  others  again  change  the  poles 
during  the  sitting.  The  cure  may  be  completed  at  one  sitting,  or 
if  circumstances  arise  necessitating  the  temporary  abandonment  of 
the  process,  another  attempt  may  be  made  in  a  few  days.  The 
clot  formed  at  the  positive  pole  is  firmer  and  smaller  in  amount 
than  that  at  the  negative ;  its  reaction  is  acid.  The  clot  at  the 
negative  pole  is  frothy,  soft,  and  unstable,  hence  the  suggestion 
of  changing  the  poles  during  the  operation.  There  is  also  a  con- 
siderable amount  of  tar-like  blood  intermingled.  The  frothy  char- 
acter of  the  negative  clot  is  due  to  the  liberation  of  hydrogen.  If 
the  sac  is  completely  filled  and  pulsation  arrested  (often  an  impos- 
sibility), it  will  be  found  that  pulsation  will  shortly  return,  owing  to 
absorption  by  the  tissues  of  the  hydrogen  contained  in  the  clot ;  such 
pulsation  will,  however,  in  successful  cases,  disappear  as  fresh  clot  is 
deposited  from  the  circulating  blood. 
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The  duration  of  a  sitting  must  be  determined  by  the  effect  pro- 
duced on  the  aneurism  and  on  the  patient,  who  does  not  require  an 
anaesthetic ;  prolongation  to  two  hours  need  not  be  feared,  provided 
his  condition  admits  of  it. 

Acupuncture— Macewen's  operation.— Acupuncture  may 
be  adopted  in  aneurisms  which  are  unsuitable  for  treatment  by  liga- 
tion or  compression,  and  in  which  the  sac  can  be  easily  got  at 
Heath  records  a  case  of  cure  by  this  means.  He  had  amputated  at 
the  shoulder  with  a  view  to  curing  a  case  of  traumatic  aneurism  of 
the  subclavian,  but  this  treatment  failed  ;  he  succeeded  by  introduc- 
ing "  three  pairs  of  sewing  needles  into  the  tumour,  making  each  pair 
cross  within  the  sac;  they  were  not  withdrawn  until  the  fifth  day, 
by  which  time  considerable  clotting  had  taken  place."  Unfortun- 
ately the  patient  died  from  bronchitis  on  the  seventeenth  day,  but 
the  autopsy  proved  that  the  cure  was  complete. 

Maccwen  advises  (and  has  successfully  practised  his  method  in 
thoracic  and  other  aneurisms)  that  fine  needles  should  be  introduced 
into  the  sac,  and  the  opposite  wall  systematically  scratched  so  as  to 
slightly  injure  it.  According  to  Macewen,  ibis  leads  to  the  forma- 
tion of  a  **  while  clot "  composed  of  fibrin  and  broken-up  leucocytes. 
Both  these  procedures  are  hazardous,  and  should  be  reserved  for 
cases  in  which  less  dangerous  and  uncertain  methods  cannot  be 
adopted. 

The  introduction  of  foreign  bodies  within  the  sac — 
Moore's  treatment.^ — The  introduction  of  horse-hair,  catgut,  or 
preferably  fine  iron  wire  into  the  sac  of  an  aneurism  in  order  to 
promote  coagulation  has  met  with  but  little  success,  and  owing  to 
its  dangers  is  almost  abandoned.  Iron  wire  wound  on  a  reel  is  the 
best  material,  and  may  be  introduced  through  a  Southey's  canula. 
A  few  feet  should  be  used,  and  if  a  good  result  is  obtained  the  pro- 
cess may  be  repeated.  In  many  cases  this  operation  has  caused 
sloughing  and  rupture  of  the  sac  It  is  only  to  be  considered  in 
the  treatment  of  aneurisms  so  situated  that  nothing  else  can  be 
done,  and  in  which  galvano-puncture  has  failed  to  produce  any 
good  effect. 

Treatment  by  coagulating  injections. — The  use  of  coagu- 
lants is  practically  aliandoned,  the  danger  of  embolism  and  sup- 
puration being  great.  Wooldridge's  fibrin  ferment  is  recommended 
as  probably  the  best  coagulating  agent ;  iron  may  also  be  used. 

This  treatment  should  never  be  employed  unless  the  proximal 
and  distal  portions  of  the  vessel  can  be  compressed  during  and 
for  some  time  after  the  injection,  and  in  cases  in  which  this  is 
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possible  the  surgeon  has  other  qdite  fliniple  bicub  of  cme  »t 
disj-Hirsil. 

Amputation  in  cases  of  aneunsm. — Anpatatkn  may 
required  under  any  of  the  foUoving  amodtancei: — 
I  (i)  Suppuration  of  the  sac 

(2)  Rupture  of  the  sac  (p.  36). 

1(3)  Secondary  haemorrfaa^  aiter  Egatiue. 
(4)  Gangrene  froni  venoos  obstmction,  or  after  fy'*'* 
(5)  Id  some  cases  of  axillary  or  sobcbvian  aoearinB  ({l  54). 


AsKCViisu  or  Spgcul  Asrcmns 


ANEURISM    OF    THE   THOKMnC   AOKTA 

Aneurism  of  the  thoracic  aiorta  is  osuaDy  smatcd  in  sooke  part 
of  the  arch,  especially  the  ascending  portion.  The  Ouifatm  variety 
is  common,  but  sooner  or  later  the  waU,  yielding  nott  at  the 
weakest  part,  becomes  sacculated  and  may  rupture  <Kig.  10^  p.  37). 

Signs. — The  signs  of  thoracic  aneurism  arc:  (i)  those  doe  Co 
its  character  as  an  aneurism ;  (2)  those  which  are  prodaced  by  its 
pressure  on  surrounding  pans;  these  being  soch  as  wooid 
in  the  case  of  any  tumour,  whether  anesdsoal  or  ooC,  with 
anatomical  relations. 

A  thoracic  aneurism,  if  of  smaB  sixe  or  so  pbced  that  00  fpecial 
pressure  effects  are  produced,  may  run  its  course  without  detection  ; 
rupture  being  the  fir^t  and  last  indicatioa  of  its  prcKnoc.  In 
other  cases  the  tumour  attains  a  \'ery  large  nxe,  erodes  the  cheat 
wall,  projects  beneath  the  3>kin,  and  may  becotne  Sffascd  in  the 
cellular  tissue  or  ru])iure  externally. 

Ph)*sical  examination  of  the  chest  usuaDy  reveak  an  area  of 
dulness,  visible  pulsation  distinct  from  the  cardaac  impulse,  and  a 
bruit  of  varying  character ;  yet  all  these  signs  may  be  absent 
There  may  be  a  diiTtrrcnce  between  the  pulses  of  opposie  sidc% 
those  vessels  implicated  by  the  aneurism  pulsating  leas  rtroogly 
and  a  little  later  in  time  than  the  others  The  brger  arteries 
may  even  be  obliterated  and  only  receive  their  blood  by  colUtetal 
channels. 

The  pressure  signs  depend  for  their  character  upon  the  sittia- 
tkm  of  llic  tumour,  for  their  severity  upon  its  size.  l*bc  thoracic 
Veins  may  be  obstructed  or  obliterated,  and  in  rare  cases  form  an 
artiticial  communicatipn  with  the  int<;rior  of  the  aneurismal  sac. 
Venous  obstruction  may  bO'jndic?ted  by  ditaia^ip^i  qS  ^e^citis,  and 
vol-  tu  & 
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sometimes  by  ccdema.,  but  such  signs  are  rarely  present  since  the 
veins  are  very  capacious. 

Pressure  on  nenes  causes  lancinating  neuralgic  pain  in  the 
cht^t  and  down  the  arms,  Kith  a  sense  of  weight  and  oppression  in 
tilt:  iliurax.  If  Lhc  left  recurrent  laryngeal  nerve  be  stretched  over 
the  sac,  there  may  be  spasmodic  attacks  of  d}'spnoea;  when  the 
pressure  has  existed  ft>r  some  time  the  nerve  undergoes  degenera- 
tion, and  the  muscles  of  the  larynx  are  consequently  paresed  and 
liiially  paralysed  ;  the  crico-arytenoideus  posticus  especially  suffere, 
^ij  tliat  there  is  loss  of  the  power  of  abduction  of  the  left  cord. 
The  vuicu  may  be  more  or  lessi  lost  through  the  muscular  paralysis; 
1!  iiiay  also  Ijl-  rendered  metallic  and  brassy  from  direct  pressure 
on  the  trai-hea. 

i'refc-sure  on  the  trachea  causes  dyspnoea^  and  if  the  larynx  be 
held  and  the  patient  then  told  to  swallow,  the  "tracheal  lug "  is 
evi>eriL-nced,  If  the  aneurism  erodes  the  trachea  it  may,  before 
final  rupture  occtirs^  "weep"  into  the  tube,  the  patient  coughing 
up  clots  of  blood,  which  gradually  increase  in  size  and  number  (see 

P'    .VI  )^ 

Pressure  on  the  cesophagus  causes  dysphagia,  and  all  patients 
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certain  amount  of  clot  may  be  produced  at  one  part  of  the  sac, 
but  the  wall  is  liable  to  dilate  elsewhere,  often  more  rapidly  than 
before,  and  Anally  ruptures :  moreover,  these  operations  are  in 
tiiemselves  not  free  from  danger,  and  should  only  be  attempted  in 
carefully  selected  cases,  preference  being  given  to  galvano-puncture 
or  Macewen's  acupuncture.  Distal  ligature  of  the  carotid  and  sub- 
clavian vessels  has  met  with  a  certain  measure  of  success,  but  it 
may  merely  hasten  the  end  by  causing  increased  pressure  in  the 
aac  It  should  only  be  performed  in  selected  cases,  and  on  fairly 
strong  patients. 


ANEURISM    OF   THE    ABDOMINAL   AORTA 

Aneurism  of  the  abdominal  aorta  is  very  rare,  and  almost  con- 
fined to  the  male  sex.  The  neighbourhood  of  the  cteliac  axis 
is  the  usual  situation  of  the  sac>  but  it  is  liable  to  occur  at 
the  origin  of  any  of  the  large  vessels,  which  may  themselves  be 
implicated. 

Si^tlS. — The  patient  complains  of  a  sense  of  weight  and  dis- 
comfon  in  the  epigastric  region,  which  he  often  attributes  to 
dyspepsia.  There  is  epigastric  pulsation,  and  an  expansile  tumour 
may  be  felt,  especially  if  an  anicslhetic  be  given.  Pressure 
symptoms  are  not  very  marked,  but  as  the  vertebrae  are  eroded, 

I  there  will  be  constant  gnawing  pain  which  may  radiate  along  the 
course  of  the  lumbar  nerves.  If  the  sac  presses  upon  the  vena 
cava,  there  may  be  venous  dilatation  and  cedema. 

Treatment. — Beyond  rest  and  ordinary  treatment  little  can 
bo  done.  If  the  aneurism  is  low  down,  instrumental  compression 
by  means  of  Carte's  compressor  under  anaesthesia  may  l>c  attempted. 
This  should  not  be  kept  up  longer  than  two  hours,  but  may  be 
repealed   if  good   results ;    the   treatment   is  certainly   dangerous. 

I       Acupuncture   or   the  introduction    of  wire   into  the  sac  has  not 

L  cgiven  encouraging  results. 


ANEURISM    OF    THE   INNOMINATE   ARTERY 


The  innominate  may  be  alone  aneurismal,  or  the  sac  may 
implicate  the  aorta  ;  the  fusiform  and  sacculated  varieties  are  both 
met  with.  The  tumour  tends  to  grow  upwards,  forwards,  and  out- 
wards, bulging  forwards  the  clavicle  and  upper  ribs,  rendering 
prominent  the  lower  part  of  the  sterno- mastoid  muscle,  and 
cau*»ing  pressure  on  the  brachial  plexus,  the  right  recurrent  laryngeal 
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nerve,  ihe  trachea,  and  (esophagus.  It  thus  produces  effects  similar 
to  those  described  under  Thoracic  Aneurism  (p.  49).  The  circula- 
tion through  the  carotid  and  subclavian  arteries  is  diminished,  the 
pulsation  being  slight,  feel»le,  nnd  delayed  as  compared  with  that 
on  the  other  side.  If  the  venous  circulation  is  impeded,  there  will 
be  congestion,  and  perhaps  oedema  of  the  arm,  neck,  and  upper 
part  of  the  chest. 

Pressure  on  the  sympathetic  causes  contraction  of  the  pupil, 
with  vascular  engorgement  and  sweating  of  the  right  side  of  the  face 
and  neck- 
Treatment. — Complete  rest  and  genera!  treatment  should  be 
given  a  fair  trial.  If  the  patient  is  in  good  health  and  the  circum- 
stances generally  considered  seem  favourable,  the  carotid  and  sub- 
clavian vessels  may  be  simultaneously  ligatured ;  but  if  such  a  pro- 
cedure is  negatived,  acupuncture,  electrolysis,  or  the  introduction  of 
wire  into  the  sac  may  be  tried  in  the  order  given. 


ANEURISM    OF    THE   COMMON    CAROTID    ARTERV 
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Aneurism  of  the  common  carotid  usually  occurs  on  the  right 
side;  it  is  not  infrequently  met  with  in  women  and  during  early  life. 

The  sac,  which  does  not  usually  attain  a  large  size,  is  most 
often  met  with  near  the  bifurcation  or  low  down,  and  in  the  latt 
case  may  implicate  the  innominate. 

Pressure  symptoms  arise  from  involvement  of  the  larynx,  trachea, 
oesophagus,  and  recurrent  laryngeal  or  sympathetic  nerves.  The 
expansile  character  of  the  pulsation  is  diagnostic  of  aneurism,  dis- 
tinguishing it  from  other  tumours  seated  near  the  vessel  and 
receiving  communicated  pulsation  from  it.  Pulsatile  bronchocclc 
may  closely  simulate  aneurism,  but  a  little  care  should  render  the 
distinction  easy. 

Treatment. — If  the  sac  is  near  the  bifurcation,  digital  compres- 
sion against  the  transverse  process  of  the  si.xth  vertical  vertebra  may 
be  attempted,  or  proximal  ligature  of  the  vessel  should  be  performed. 
When  the  sac  is  low  down,  distal  ligature  is  the  only  resource. 

Electrolysis  or  acupuncture  may  occasion  cerebral  embolism 


ANEURISM    OF   THE    EXTERN.\L    OR    INTERNAL    CAROTID    ARTERIES 


I 


Aneurism  of  these  vessels  is  very  rare ;  the  sac  may  implicate 
the  upper  part  of  the  common  trunk.  The  treatment  consists  in 
digital  compression  or  ligature  of  the  common  carotid. 


ANEURISM  OF  THE  SUBCLAVIAN  ARTERY 


INTRACRANIAL    ANEURISMS 

On  account  of  the  natural  thinness  of  their  walls  and  their 
liability  to  syphilitic  disease,  fusiform  or  sacculated  aneurism  of  the 
intracranial  vessels  is  common. 

The  basilar  and  middle  meningeal  arteries  are  most  often 
affected,  but  aneurism  is  by  no  means  limited  to  them.  Intra- 
cranial aneurism  may  produce  no  definite  symptoms  until  it  ends 
fatally  by  rupture.  Sometimes  there  are  evidences  of  pressure  on 
or  softening  of  the  brain,  and  in  rare  cases  a  bruit  may  be  heard 
through  the  skulL 

In  sus|>ectcd  cases  rest  and  general  treatment  is  all  that  can 
be  done ;  ligature  of  the  internal  carotid  or  vertebral  arteries 
might  be  performed  if  the  situation  of  the  sac  could  be  definitely 
determined. 


b 


INTRAORBITAL   ANEURISM 

The  sac  may  be  in  connection  with  the  ophthalmic  artery,  or 
may  extend  forwards  frnm  the  internal  carotid  trunk.  Traumatic 
aneurism  sometimes  occurs  ;  the  onset  in  such  cases  is  sudden,  and 
may  be  accurately  determined  by  the  patient,  who  experiences  a 
peculiar  sound  or  snap. 

Aneurism  of  the  orbit  occasions  some  degree  of  proptosis, 
swelling,  and  perhaps  cedema  of  the  lids,  orbital  pain  extending  up 
the  forehead,  conjunctival  swelling  and  congestion,  and  buzzing  or 
whirling  noises  in  the  head.  Pulsation  may  be  very  distinct,  and  a 
bruit  may  be  heard  if  a  stethoscope  is  applied  to  the  anterior 
temporal  region. 

Treatment — If  rest  and  general  treatment  prove  of  no  avail, 
an  attempt  may  be  made  to  bring  about  cure  by  compression  of 
ibe  common  carotid,  or  by  ligature  of  the  internal. 


ANEURISM    or   THE    SUBCUiVIAN    ARTERY 


Aneurism  of  the  subclavian  usually  affects  the  third  part ;  the 
intrathoracic  portion  of  the  left  subclavian  is,  so  far  as  known, 
never  th(?  seat  of  aneurism.  The  right  arter)*,  on  account  of  the 
mure  free  and  frequent  use  of  the  right  arm,  is  more  liable  to 
become  aneurismal  than  is  the  left.  The  tumour  pushes  forwards 
the  clavicle,  projects  up  into  the  supra-clavicular  triangle,  or  extends 
towards  the  axilla^     There  is  weakness  of  the  arm,  with  limiiaiiou 
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of  movement  which  is  accompanied  by  pain.  The  pressure  effects 
arc  mainly  due  to  implication  of  ihc  brachial  plexus  and  sub- 
clavial  vein.  The  radial  pulse  on  the  affected  side  is  feeble  and 
delayed  in  lime  as  compared  with  the  otlier. 

Treatment. — The  treatment  of  subclavian  aneurism  is  very 
unsatisfactory  in  its  results  and  dangerous  in  practice.  A  fair  trial 
should  be  given  to  complete  rest  and  general  treatment,  combined 
with  moderate  direct  elastic  pressure  with  sponges  over  the  sac, 
care  being  taken  that  such  pressure  is  not  sufficient  to  excite  in 
flammation  or  cause  rupture.  Should  this  fail,  gaJvano-puncturc 
or  acupuncture  may  be  tried. 

Proximal  ligature  is  very  dangerous,  but  should  be  resorted  to 
if  the  above  means  prove  useless.  Distal  ligature  alone  is  useless, 
but,  combined  with  amputation  at  the  shoulder  joint,  may  be 
adopted  in  cases  where  proximal  ligature  is  contra-indicated  or  fails 
to  cure. 


ANEURISM   OF  THE  AXILLARY   ARTERY 


J 
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The  right  vessel  is  more  usually  affected  than  the  left,  and  the 
second  or  third  parts  rather  than  the  first.  If  the  sac  implicates 
the  first  pari  of  the  artery^  the  third  part  of  the  suhcla\-ian  is 
generally  affected ;  the  tumour  grows  upwards  and  forwards,  push- 
ing the  clancular  head  of  the  pectoraiis  major  and  the  clavicle 
before  it,  and  exerting  pressure  on  the  vein  and  brachial  plexus. 

Aneurism  of  the  second  or  third  parts  usually  enlarges  rapidly, 
and  ruptures  early  owing  to  the  very  slight  support  to  the  sac 
Pressure  on  the  veins  may  cause  coldness,  liviUity,  and  great  uedema, 
or  even  gangrene  of  the  arm.  If  suppuration  occurs,  care  must 
be  i.ikcn  not  la  mistake  the  case  for  one  of  simple  axillary  al>scess. 

Treatment —The  arm  being  gently  drawn  to  the  side  so  as  to 
afford  some  support  to  the  sac,  digital  compression  of  the  third 
part  of  the  subclavian  may  be  carried  out,  provided  the  position  and 
extent  of  the  sac  permits. 

Failing  this,  the  subclavian  must  he  ligatured  in   its  second  or 
third  parts;   the  operation  is  not  only  difficuh  and  dangerous,  but 
may   be    impossible    if   the    sac   extends    up    under    the    clavicle. 
Under    such    circumstances,    the    surgeon    may   choose   between   ^ 
galvano-puncture,  acupuncture,  and  amputation  of  the  shoulder  or  ■ 
forequarter,  according  to  the  speci.al  circumstances  of  the  case. 

Syme  practised  the  operation  of  Anlylkis  for  the  cure  of  axillary 
aneurism  ;  this  operation  may  be  performed  (i)  if  the  aneurism  is 
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mfluncd ;  (>)  if  the  sac  is  very  thin ;  or  (3)  if  pukation  recurs  after 
temporary  vure  by  other  nieus&  The  opcratxNi  is  reiy  diffictJt, 
and  care  must  be  taken  that  no  branch  of  the  brachial  plexus  is 
included  in  the  ligatures. 


AlTBtrRISM   or  THE   BRACHIAL,  RADIAL,   OR    IXXAR   ARTERIES 

Spontaneous  aneurism  of  these  vessels  is  very  rare.  Traumatic 
aneurism  sometimes  occurs,  and  may  complicate  fracture  or  a 
punctured  wound.  In  former  days^  when  bleeding  was  commonly 
practised  by  barbers  and  ignorant  persons,  arierio-venous  aneurism 
at  the  bend  of  the  elbow  was  no  uncommon  result  (see  chap,  v, 
p.  61,  vol  ii). 

The  signs  of  aneurism  of  any  of  these  vessels  arc  quite  obvious, 
and  the  diagnosis  presents  no  difficulty. 

Treatment — Digital  or  instrumental  compression  may  l>e 
first  tried,  the  alternative  being  proximal  ligature  by  Hunter's 
method,  or  complete  excision  of  the  sac.  If  the  aneurism  is  below 
the  elbow,  compression  may  be  accomplished  by  flexion  at  the 
joint  Aneurisms  of  these  vessels  are  very  suitable  to  radical 
treatment  by  exciuon. 
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ANEURISM   OF  THE    EXTERNAL    ILUC   OR    COMMON    FEMORAL 
ARTERIES INGUINAL   ANEURISM 


Inguinal  aneurism  is  rare,  and  tends  to  grow  upwards  or  down- 
wards, according  to  whether  it  originates  above  or  below  Poupart's 
ligament ;  in  some  cases  the  sac  extends  in  both  directions,  the 
part  beneath  the  ligament  being  narrow.  If  the  sac  grows  toxKards 
the  abdomen  its  rate  of  increase  is  more  rapid  than  would  be  the 
case  if  it  grew  towards  Scarpa's  triangle,  since  the  support  given 
to  the  tumour  in  the  abdominal  civity  is  practically  m7.  The 
diagnosis  is  made  by  noting  that  the  pulsation  is  of  an  expansile 
character.  Pressure  symptoms  are  not  marked;  movement  at  the 
hip  is  limited  »ind  painful. 

Treatment — If  the  sac  chiefly  implicates  the  external  iliac 
artery,  an  attempt  may  be  made  to  bring  about  consolidation  by 
instrumental  compression  of  the  lower  part  of  the  aorta,  or  the 
upper  part  of  the  artery  or  common  iliac  may  be  ligatured. 
Aneurism  of  the  upper  part  of  the  external  iliac  may  be  treated  by 
aortic  compression,  ligature  uf  the  common  iliac  or  acupuncture, 
according  to  circumstances. 
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Aneurism  of  the  common  femoral  is  best  treated  by  ligature 
the  external  iliac  artery. 

ANEtTRISM    OF    THE   Gl.UTEAI.    OR    SCIATIC    ARTERIES 

Tlie  gluteal  artery  is  more  often  affected  by  aneurism  than  i 
the  sciatic,  and  both  arc  rare.  Pulsation  may  be  very  indistinct, 
and  its  cxjinnsile  character  imjjossible  of  detection  on  account  of 
the  thii'k  layer  of  muscle  and  fat  overlying  the  sac  There  is 
pain  about  the  hip,  with  limitation  of  movement.  There  may  be 
sciatica  from  involvement  of  the  great  sciatic  ner>'e ;  the  early 
appearance  and  severity  of  this  symptom  suggests  sciatic  rather 
than  gluteal  aneurism. 

The  diagnosis  is  sometimes  very  difficult,  and  has  to  be  made 
from  gluteal  abscess  and  pulsatile  tumours  of  the  ilium. 

Treatment. — The  operation  of  Antylhis,  with  excision  of  th 
sac  if  possible,  is  especially  applicable  to  these  cases,  and  is  the 
best  treatment.  Ligature  of  the  internal  iliac  is  a  dangerous  oiwra- 
tion,  and  the  collateral  circulation  is  so  free  that  it  is  not  likely  to 
be  curative.  In  default  of  Aniyllus's  operation,  the  surgeon  may 
attempt  to  bring  about  cure  by  rest  and  general  measures;  by 
galvano-puncture,  or  by  acupuncture. 
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ANEtJRISM    OF   THE    SUPERFICIAL    OR    DEEP    FEMORAL    ARTERIES 
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The  diagnosis  of  the  nature 
The  sac  increases  rapidly 


Aneurism  of  these  vessels  is  rare, 
of  the  tumour  presents  no  difficulty, 
from  want  of  external  support,  and  may  suppurate. 

Treatment. — Compression  of  the  common  femoral  may  be 
adopted  if  the  sac  be  sufficiently  low.  Proximal  ligature  of 
the  common  femoral  or  external  iliac  may  be  performed  according 
to  circumstances. 


ANEURISM    OF   THE    POPLITEAL    ARTERY 


ij 


The  popliteal  is  the  most  common  seal  of  aneurism  calling  for 
surgical  treatment,  and  occurs  next  in  frequency  to  that  of  the 
thoracic  aorta.  The  frequency  of  aneurism  in  this  situation  is  due 
to  the  proximity  of  the  arlcr>'  to  the  knee-joint,  to  the  numerous 
branches  it  gives  off,  causing  strain  upon  the  parent  trunk,  and 
to  the  want  of  support  tu  the  vesst-l  The  atTection  may  be 
bilateral        The  sac  may  spring  from  the  anterior  or  posted* 
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of  the  vessel  wall ;  in  the  former  case,  it  grows  more  slowly,  but 
may  erode  ihe  bones  and  open  up  the  knee-joint ;  in  the  latter,  the 
pressure  effects  upon  the  vein  and  nen^es  are  more  marked,  the 
aneurism  attains  a  larger  size,  grows  more  quickly,  and  is  more 
I'fikely  to  become  diffused. 

Signs. — The  patient  complains  of  pain  and  stiffness  about  the 
Itnec,  with  limitation  of  movement,  which  he  may  attribute  to 
Theumatism.  The  joint  is  often  held  in  the  semi-flexed  position. 
iThc  pain  may  radiate  along  the  popliteal  nerves,  and  be  neuralgic 
[in  character ;  if  the  bone  be  eroded,  the  pain  is  more  constant  and 
(gnawing.  When  the  sac  presses  upon  and  invades  the  knee-joint, 
it  may  excite  slight  synovitis  and  conse(]uent  effusion.  Physical 
imination  reveals  the  presence  of  a  pulsatile,  expansile  tumour. 
Treatment — Reid's  treatment  by  Esmarch's  Iwndage  and 
semi-flf\i^)n  are  now  generally  discarded  on  account  of  the  danger, 
\Ur  alia^  of  rupture  of  the  sac 

Digital  or  instrumental  compression  of  the  common  or  superficial 

■moraJ  may  first  be  given  a   fair  trial ;  failing  this,  ligature  of  the 

femoral  in  Scarpa's  triangle  or  Hunter's  canal,  or  of  the  upper  part 

the  popliteal,   should  be   practised.      Should  the  sac   nipture, 

.ntyllus's  operation,  if  possible  with  excision  of  the  sac,  or  amputa- 

ion  mxist  be  resorted  to. 


ANEintrSU  OF   THE  TIBIAL   ARTERIES 

le  tibial  arteries   are»   with   the  exception  of   the    traumatic 
lely,  verj-  rarely  the  seal  of  aneurism.     The  same  remarks  apply 
to  such  cases  as  to  aneurism  of  the  arteries  of  the  forearm  (sec 
P-  55)'      1^*^  treatment  consists  in  proximal  ligature,  or  excision  of 


the  sac ;  genu-flexion  is  practically  abandoned 


CHAPTER    III 


TnK  Ligature  of  Arteries  in  Continuity 


When  an  artery  has  to  be  ligatured  in  its  continuity,  the  operation 
is  performed^  if  circumstances  permit,  at  a  spot  where  it  is  free 
from  impurliiiit  relations,  is  readily  accessible,  and,  if  possible,  at 
some  distance  from  any  branch.  This  spot  is  known  as  the  **  point 
of  election/'  The  anatomical  positions  of  the  main  arteries  of  the 
body  are  indicated  by  certain  lines ;  generally  speaking,  the  incision 
to  expose  any  vessel  is  made  in  the  line  of  that  vessel ;  but  in 
some  instances  the  surgical  line  is  not  identical  with  the  anatomical 

Most  surgeons  have  abandoned  the  method  of  double  ligature 
with  division  of  the  vessel  between  as  being  not  only  unnecessary 
but  dangerous.  Those  who  have  advocated  this  operation  con- 
tend, inUr  cUiiiy  that  wlien  an  artery  is  divided  it  is  able  to  retract 
fully,  and  that  longitudinal  tension  being  thus  relieved,  complete 
physiological  rest  is  obtained.  This  is,  however,  rather  theoreti- 
cally than  practically  true,  and  by  due  attention  to  the  position 
of  a  limb  after  ligature  of  its  main  artery,  without  division,  complete 
rest  and  relaxation  may  be  obtained  If  an  artery  has  been  double- 
ligatured  and  divided,  the  patient,  should  a  ligature  slip,  is  exposed 
to  the  risk  of  sudden  and  fatal  haemorrhage — an  accident  w^hich  has 
happened  in  the  practice  of  the  most  skilful  surgeons.  Lastly,  it  may 
be  pointed  out  that  double  ligature  necessitates  a  larger  wound,  more 
extensive  dissection,  and  greater  damage  to  the  surrounding  struc- 
tttres;   it  is,  therefore,  quite  impracticable   in   the  case  of  certain 

krK 

Choice  of  a  ligature,— The  chief  substances  in  use  for  the 

of  artcxKs  are  Chinese  t^visl  and  Ooss-silk,  carbohsed  and 

ottgdt,  kangaroo-tendon,  and  ox-aorta.     Sterihsed  silk  is 

used   than    any   other   form    of    ligature,  and   if 
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[     propeHT"  pfcpored  is  paieCHf  cfideat     Iblhnrr  and 
I      in  their  "rork  on  liganne  in  Coatmaty,  say :  **  A  pcfiect 
I      most  be  wiffirirntly  strong  not  lo  break;  inrb^rir,  romd* 

plnble,  and  caady  tied  into  a  knot ;  nnt  too  boftr :  ataartiiilite,  and 
yet  not  too  icnddf  so;  and  hg^  cupafale  of  bdof  icadeivd 
certainly  asepdc* 

Chromic  got  lasts  qoite  long  ctw^gfi  for  perfect  4iGdBMan»  fao^ 
Tided  the  wound  be  asqitic  and  protected  horn  al  auunjch  ot 
irriution ;  it  resists  afasorptkn  far  two  Booths  or  more,  Caibofacd 
silk  lasts  lot^et,  and  kangaroo  tendon  kmgest  of  all  I  have  lately 
osed  salicylic  Oosfr-^Hk  for  all  cases  of  Egatonr  </  Urge  arteries  in 
their  contintdty,  and  hare  been  pcifeuly  sitisfifd  vith  the  nsnhs : 
ihe  ligature  is  soft,  lies  fiat,  and  is  easily  matwpnhtcd  The  tluck- 
ness  of  the  hgattue  most  be  propottional  to  die  siae  of  the  vessel 
and  the  force  of  the  bk>od  conent.  but  it  shouM  cwc  be  greater 
than  is  absolately  necessary. 

Fate  of  the  ligature. — All  ligatures  ate  fereign  bo&Si  bat 
if  they  are  aseptic,  and  the  wound 
does  not  suppurate,  no  harm  ensues 
from  their  presence. 

A  few  hours  after  the  application 
of  a  ligature  it  is  encapsuled  by  lymph 
ai>d  leucocytes,  plasma  cells  gradually 
permeate  its  meshes,  and  it  ultimately 
undergoes  absoq>iionf  the  plasma 
ccHs  developing  into  connective  tissue 
and  replacing  the  ligature.  The  more 
permeable  a  ligature,  the  mort  quickly 
does  it  become  absorbed,  since  the 
cells  can  attack  it  from  many  points,  fte.  i>— s«eti«  < i 
Those  which  are  not  permeable  last  ~ 

longer,  since  they  are  absorbed  from 
the  surface  only. 

General  conduct  of  the  operation. — Each  artery  in  the 
body  is  reached  by  careful  dissection,  which  in  many  cases  is  easily 
divisible  into  certain  stages,  the  object  of  each  being  to  expose  some 
definite  anatomical  landmark  known  as  a  "rallying  point'*  During 
the  early  part  of  the  operation  the  surgeon  should,  as  far  as  possible, 
di^TSt  his  mind  of  the  idea  that  he  is  seeking  for  the  arter>-,  and 
should  aim  at  the  successive  ex^Kisure  and  identification  of  each 
rall)ing  point ;  for  unless  these  be  clearly  made  out,  the  operator 
may  miss  the  vessel  altogether,  or  inflict  serious  damage  on  other 
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parts.  As  the  dissection  proceeds,  all  bleeding  points  should  be  at 
once  dealt  with,  the  wound  being  kept  as  dry  and  free  from  blood- 
clot  as  possible,  otherwise  ideniilicalion  of  the  vArious  structures  is 
rendered  diOicult. 

The  incision  is  usually,  though  not  always,  made  parallel  with 
the  vessel  and  in  its  line.  The  length  of  the  incision  varies  with 
the  depth  of  the  vessel  from  the  surface,  and  with  the  importance 
of  the  struelurcs  in  its  neighbourhood;  it  should  always  be  long 
enough  to  enable  the  surgeon  to  sec  clearly  what  he  is  about,  so  that 
he  may  avoid  inflicting  unnecessary  damage.  A  short  incision  is  bad 
surgery ;  there  must  be  sufficient  room  for  free  manipulation.  The 
sltin  being  steadied  by  the  left  hand,  the  knife,  held  like  a  dinner 
knife,  is  entered  at  right  angles  to  the  surface,  and  the  skin  divided 
cleanly  ^^■^lhout  any  "tailing"  of  the  ends.  In  the  deeper  dissec- 
tion the  parts  should  be  divided  to  the  same  extent  as  the  skin,  or 
the  wound  will  become  funnel-shaped,  and  free  manipulation  be 
rendered  impossible.  The  incision  should,  in  all  cases,  be  carefully 
made  so  thai  veins  and  cutaneous  nerves  are  if  possible  avoided; 
should  these  be  encountered,  care  must  be  taken  not  to  wound  them. 
They  should  where  practicable  be  hooked  aside,  but  in  some  cases 
the  veins  must  be  clamped,  divided,  and  tied. 

The  dissection. — When  the  skin  and  suhrutaneous  tissues  have 
been  divided  and  the  deep  fascia  is  exposed,  it  must  be  slit  up  in  the 
whole  length  of  the  wound,  and  the  first  rallying  point  sought  for. 
When  an  intermuscular  space  has  to  be  defined,  a  yellowish-white  or 
blue  line  in  the  fa.scia  may  indicate  its  position  ;  yet  this  guide  is  at 
best  an  uncertain  one,  for  many  such  lines  are  often  present.  The 
most  jnoimunced  one  should  then  be  followed.  The  sense  of  touch 
frequently  enables  the  surgeon  to  recognise  the  rallying  ]>oint  and 
any  impL(rtant  structures  he  may  come  across,  and  is  a  most  valuable 
aid  in  the  operation — ;ilmost  as  much  so  as  the  sense  of  sight;  its 
free  use  should  never  be  neglected.  When  a  muscular  interspace 
has  been  found,  it  should  be  opened  up  by  the  handle  of  the  knife, 
and  may  be  advantageou.sly  enlarged  by  the  index  fingers.  The 
wound  must  now  be  kept  ojjen  by  an  assistant  with  hooks,  or  with 
retractors  if  it  be  deep.  Any  nerves  which  may  be  exposed  should, 
if  in  danger,  be  held  aside.  The  various  stages  of  the  operation 
being  carefully  ronducied,  the  sheath  of  the  artery  will  be  exposed. 

Opening  the  sheath. — ^The  sheath  must  be  opened  in  the  centre 
of  the  wound.  It  is  picked  up  with  a  [wir  of  good  forceps,  and,  the 
blade  of  the  knife  being  held  flat  against  it,  is  opened  to  a  sufticienl 
extent  to  enable  easy  passage  of  the  aneurism  needle.     This  part  of 
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ihe  operation  requires  great  care  and  delicacy  of  manipulation.  When 
ihc  shf:ith  has  been  properly  openedj  ihe  almost  white  coat  of  the 
arter>'  will  appear,  a  distinct  ** gutter"  separating  it  from  the  sheath. 
The  vessel  is  now  carefully  cleaned,  first  on  one  side  then  on  the 
other.  This  may  be  done  with  a  director,  but  the  knife,  in  skilled 
and  careful  hands,  is  usually  ]>refcrable.  While  cleaning  the  vessel 
the  sheath  should  be  securely  held  with  forceps,  and  the  knife,  held 
like  a  pen,  must  bo  kept  at  right  angles  to  the  long  axis  of  the 
arterv,  its  edge  being  turned  away  from  it,  and  the  point  never  lost 
sight  of.  When  one  side  is  fully  cleaned  the  other  should  be 
similarly  treated.  The  last  stage  of  cleaning  the  artery  may  be 
accomplished  with  the  aneurism  needle. 

Passing*  the  needle. — An  aneurism  needle  should  be  well 
rounded  at  the  point  and  highly  i)olished  to  allow  of  its  easily  slip- 
pmg  round  the  vessel.  In  most  cases  it  is  passed  unthreaded,  but 
in  deeply  placed  vessels  which  are  difficult  of  access  it  should  be 
previously  threaded,  the  end  of  the  thread  l»cing  caught  by  forccjis 
after  the  needle  has  been  passed.  The  needle  is  always  passed  from 
the  side  on  which  lies  the  most  important  structure.  (Ireat  care  is 
necessary,  and  no  force  is  allowable,  or  the  point  may  be  driven 
through  the  vessel,  especially  if  its  wall  be  diseased. 

The  sheath  is  held  on  the  side  from  which  the  needle  is  passed, 
and  when  the  instrument  is  half  round— the  point  being  kept  in  close 
contact  with  the  vessel — the  sheath  is  picked  up  on  the  opposite 
side  and  there  held.  Any  difficulty  experienced  in  passing  the  needle 
is  a  proof  that  the  artery  has  not  been  properly  cleaned.  If,  when 
the  point  of  the  needle  projects  on  the  oi)[)osite  side,  it  be  found 
to  have  carried  before  it  any  loose  cellular  tissue,  this  should  be 
S4:ratched  through  with  the  finger-nail,  or  cut  through  with  the  point 
of  the  scal[>el.  The  ligature  having  been  passed  through  the  eye  of 
the  needle,  the  latter  should  be  cautiously  withdrawn,  care  being 
Uikcu  that  the  artery  is  not  lifted  from  its  bed.  The  surgeon  should 
now  s;itisfy  himself  that  he  has  not  included  in  the  ligature  any 
structure  except  the  artery.  Before  lying  the  knot,  the  vessel  should 
be  compressed  against  the  ligature  as  it  is  held  tight,  while  an 
.^ssi^tant  ascertains  that  pulsation  is  arrested  below ;  by  this  plan  all 
doubt  as  to  the  identity  of  the  artery  is  removed. 

The  knot. — The  reef-knot  is  that  employed  by  most  surgeons. 
EdUance  and  lulniunds  rerommond  a  knot  whirh  ihcy  have  called 
the  sLiy-knoL  This  is  jjractically  a  multiple  reef-knot.  They  claim 
for  it  tJiat  each  thread  gives  support  to  the  other,  that  it  thereby 
kisens  the  risk  of  slipping,  and  that  the  use  of  plural  threads  brings 
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a  greater  extent  of  the  intima  into  contact,  and  thus  ensures  per- 
manent occlusion.  Two  or  more  threads  can  be  passed  round  an 
artery  as  easily  as  one.  "The  hcsi  way  of  lying  two  ligatures  is  to 
make  on  each  separately,  and  ia  the  same  way,  the  first  fiitL-h  of  a 
reef-knot,  and  to  tighten  euth  separately,  so  that  the  loop  lies  in 
contact  with  the  vessel  without  constricting  it  ;  then,  taking  the  two 
ends  on  one  side  together  in  one  hand,  and  the  two  ends  on  the 
other  side  in  the  other  hand,  to  constrict  the  vessel  sufficiently  to 
occlude  it,  and  finally  to  complete  the  reef-knot.  The  simplest 
method  of  completing  the  knot  is  to  treat  the  two  ends  in  each 
hand  as  a  single  thread,  and  to  tie  as  if  completing  a  single  thread  " 
(Ballance  and  Edmunds).  Whatever  iheorelical  advantages  may 
be  claimed  for  any  other  form  of  ligature,  it  is  found  in  actual 
practice  that  the  single  reef-knot  is  perfectly  efficient.  In  tighten- 
ing the  ligature,  sufficient  force  must  be  used  to  occlude  the  vessel. 
No  doubt  in  most  cases  the  middle  and  inner  coats  are  ruptured, 
but  the  authors  quoted  contend  that  such  rupture  is  not  only  un- 
necessary, but  unadvisable  and  dangerous,  since  it  inflicts  damage 
on  the  arterial  wall.  They,  moreover,  maintain  that  perfect  occlusion 
occurs  if  the  lumen  of  the  vessel  is  obliterated  without  ru|iture  of 
any  coat>  provided  the  ligature  used  is  not  absorbed  too  quickly. 
Most  surgeons  will  agree  that  it  is  wiser  not  to  rupture  any  coat. 

Completion  of  the  operation. — The  ligature  having  been  cut 
short,  the  wound  should  be  thoroughly  dried  and  cleansed,  the  dis- 
placed parts  replaced,  and  the  wound  closed  with  sutures.  No 
drainage  is  necessary.  Strict  asepsis  must,  of  course,  be  observed, 
and  the  dressing  being  properly  adjusted  the  limb  must  be  wrapped 
in  wadding  and  kept  slightly  elevated  in  the  position  best  calculated 
to  relax  the  vessel  and  obtain  perfect  rest. 

After-treatment. — This  consists  in  giving  sufficient  rest  to 
ensure  complete  occlusion  of  the  vessel.  The  time  required  depends 
upon  the  size  and  importance  of  the  artery,  those  of  the  lower  limb 
and  head  and  neck  retiuiring  more  rest  than  those  of  the  same  size 
in  the  upjxT  limb.  Unless  circumstances  otherwise  indicate,  the 
dressings  should  not  be  touched  until  the  end  of  the  first  week, 
when  all  sutures  may  be  removed. 

Accidents  which  may  occur  during  the  operation  of 
ligature. — <Jertain  accidents  may  occur,  .uid  dillkullics  arit-e  during 
the  performance  of  the  oi>eration,  familiarity  with  which  is  of  the 
first  importance  in  order  that  they  may  be  avoided  or  treated  should, 
they  unfortunately  be  encountered. 

(i)  Failure  to  find  the  vessel. — Unless  care  be  taken  that  tl 
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incision  is  made  in  the  correct  situation,  that  each  rallying  point  is 
clearly  identified^  and  that  the  right  intermuscular  space  is  opened, 
the  surgeon  may  fail  to  tind  the  vessel.  Abnormality  of  the  main 
trunk  may  lead  to  a  like  result.  Should  this  occur,  the  operation 
should  be  abandoned,  for  much  diimage  may  result  from  futile 
attempts  to  find  the  artery,  and,  moreover,  the  wrong  one  may  be 
ligatured.  Under  these  circumstances  the  vessel  must  be  sought 
for  at  another  point, 

(z)  Identification  of  the  artery  presents  nn  difficulty  if  due 
care  be  taken.  It  must  be  remembered  that  pulsation  may  be  con- 
veyed to  veins,  nerves,  and  other  structures.  Nerve  cords  are,  unless 
blood-stained,  quite  white  ;  they  can  be  felt  as  rounded  cords  which, 
unlike  the  artery,  are  incompressible.  Veins  may  be  distinguished 
by  their  colour,  the  thinness  and  the  ready  compressibility  of  their 
walls,  and  by  the  fact  that  they  fill  from  the  distal  side.  If,  when 
the  ligature  has  been  passed,  there  is  any  doubt  about  its  being  round 
the  arter)',  it  should  be  gently  pulled  on  while  the  finger  rests  upon 
the  vessel;  the  tension  on  the  ligature  will  then  arrest  pulsation 
below. 

(3)  Damage  to  the  artery  or  a  neighbouring  branch.  If  the 
main  trunk  l>e  wounded  during  the  operation,  a  ligature  must  be 
placed  aliove  and  below  the  seat  of  injury,  and  the  artery  be  divided 
between.  If  a  branch  is  wounded,  it  must  be  tied.  In  cases  where 
a  large  branch  is  given  off  close  to  the  seat  of  ligature,  it  should 
likewise  be  tied. 

(4)  Damage  to  veins. — The  larger  arteries  are  accompanied  by 
a  single  vein  ;  in  most,  but  not  all  cases,  the  needle  is  passed  round 
the  artery'  from  the  side  on  which  lies  the  vein.  The  vessels  below 
the  knee  and  elbow  have  a  vein  on  each  side;  these  frequently 
communicate  by  numerous  branches  crossing  the  artery,  and  it  is 
consequently  difficult  or  impossible  to  separate  them.  Under  such 
circumstances  the  veins  may  be  safely  included  in  the  ligature.  In 
the  case  of  large  vessels,  if  the  vein  be  wounded,  no  further  attempt 
should  I>e  made  to  lie  the  artery  at  that  spot ;  it  must  be  ligatured 
higher  up.  If  the  case  admits  of  delay,  this  should  be  done  after 
an  interval  of  a  few  day.s  in  order  that  the  venous  circulation  may 
be  fully  re-established,  and  hence  the  risk  of  gangrene  minimised. 
If  the  wound  in  the  vein  is  small,  it  may  be  picked  up  with  forceps 
ftnd  a  lateral  ligature  applied,  or  the  bleeding  may  be  arrested  by 
the  clastic  pressure  of  a  sponge  retained  in  position  for  .some  hours. 

(5)  Injury  to  special  structures  will  be  considered  under 
ligature  of  the  individual  arteries. 


64 


MANUAL  OF  SURGERY 


CHAP. 


Accidents  following:  the  operation. — Ligature  of  an  artery 
may  be  followed  by  secondary  ha'niorrhage  or  gangrene,  or  may 
fail  in  its  object  and  pulsation  return.  Special  dangers  attend  the 
ligature  of  certain  vessels  and  will  be  mentioned  later  on. 

Secondary  hsemorrhag'e  has  already  been  fully  discussed  in 
rhap.  V.  p.  84,  vol.  ii.  The  chief  causes  leading  to  it  after  ligature 
in  continuity  are — 

(i)  The  use  of  an  improperly  prepared  ligature,  or  a  septic 
condition  of  the  wound  accompanied  by  suppurative  inflamtua- 
tion. 

(2)  Previous  disease  or  injury  of  the  vessel  during  the  operation. 
In  the  large  arteries  the  risk  of  second  hicmorrliage  is  increased  if 
the  hgature  has  been  tied  with  sufficient  force  to  rupture  the  middle 
and  inner  coats  and  the  vessel  wall  thereby  weakened. 

Gangrene  of  the  moist  variety  may  follow  ligature,  especially  if 
the  teniperaiure  of  the  hmb  has  not  been  properly  maintained  by 
the  use  of  cotton  wadding  and  hot  bottles.  Injury  and  obliteration 
of  the  accompanying  vein,  or  failure  of  collateral  circulation,  may 
also  lead  to  gangrene.  It  is  more  likely  to  occur  after  ligature  of 
the  vessels  in  the  lower  than  in  the  upjier  limb. 

The  treatment  consists  in  amputation  at  the  seat  of  ligature. 

For  further  information  on  this  subject  see  Gangrene,  chap.  v. 
voL  i. 

Recurrent  pulsation  will  be  found  fully  discussed  at  p.  42  ; 
it  suffices  here  merely  to  point  out  that  this  may  be  due  to  the 
slipping  of  an  imperfectly  tied  ligature,  or  too  free  collateral  anas- 
tomosis mlh,  perhaps  (as  in  high  division  of  the  brachial),  the 
presence  of  an  abnormal  br.inch  (p.  41,  footnote). 

It  must  be  remembered  that  the  term  recurrent  pulsation  im- 
plies that  the  pulsation  persists  and  is  considerable  (p.  41). 


LiCATtJRE  OF  Special  Arteries 

LIGATURE   OP   THE    INNOMINATE   ARTERY 

Surgical  line. — From  the  centre  of  the  junction  between  the 
gladiolus  and  manubrium  to  the  upper  border  of  the  right  sterno* 
clavicular  articulation. 

Surgical  anatomy — Anterior  relations. — The  stemo-hyoid 
and  sterno-lhyroid  muscles,  the  remains  of  the  thymus  gland,  the 
right  inferior  thyroid,  and  right  and  left  innominate  veins. 

Posterior  relation. — The  trachea. 
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External  relations. — The  right  innominate  vein,  the  vagus, 
pleura,  and  lung. 

Internal  relations. — The  left  carotid  artery  and  the  trachea  on 
a  posterior  |>I.ine.     The  remains  of  ihe  thymus  gland. 

Operation^Posltion. — As  for  the  subclavian  (p.  72). 

First  stage. — Make  a  3 -inch  incision  along  the  anterior 
edge  of  the  right  sterno-mastoid  to  the  sterno-clavicular  joint,  arid 
from  this  another  outwards  along  the  inner  half  of  the  clavicle. 
Raise  the  flap,  dividing  the  origins  of  the  sterno-masloid.  Re- 
moval of  the  inner  end  of  the  clavicle  much  facilitates  the  subse- 
quent stages  and  should  always  be  undertaken. 

Second  stage. — Divide  the  sterno-hyoid  and  sterno-thyroid 
muscles,  having  first  ligatured  the  anterior  jugular  vein. 

Third  stage. — Feel  for  tlic  common  carotid  and  open  its  sheath 
low  down  ;  then  trace  the  vessel  down  to  the  innominate,  carefully 
using  a  director  for  this  purpose. 

Fourth  stage. — Clean  the  artery  with  the  director  and  needle, 
avoiding  the  structures  on  the  outer  side.  Pass  the  needle  from 
without  inwards. 

Fifth  stage. — Dry,  cleanse,  and  close  the  wound,  suturing  the 
muscles  separately,  and  provide  drainage  at  the  posterior  angle. 
Keep  the  upper  limb  fixed  to  the  side. 

Difficulties  and  dangers. — If  the  neck  is  short  and  thick  it 
may  be  impossible  to  reach  the  vessel  without  removal  of  the  inner 
end  of  the  clavicle.  Free  bleeding  may  occur  unless  great  care  be 
taken  to  avoid  or  cbmp  veins.  The  innominate  vein  may  be 
wounded  if  care  be  not  taken  in  cleaning  the  artery  on  the  outer 
side.  The  pleura  may  be  opened  if  the  needle  is  pushed  too  far 
backwards  and  downwnrds.  Secondary  haemorrhage  is  a  formidable 
and  fatal  danger.     PLurisy  and  pneumonia  may  occur. 

Collateral  circulation. — IJy  the  anastomosis  between  the 
upper  intercostal  arteries  with  the  superior  intercostal  and  branches 
of  the  axillary,  and  by  the  union  of  the  internal  mammary  with  the 
phrenic  and  deep  epigastric  arteries. 


UCATURE    OF   THE   ARTERIES    OF    THE    HEAD    AND    NECK 
LIGATURE    OP   THE    COMMON    CAROTID    ARTERY 

Surgical  line. — From  the  top  of  the  sterno-clavicular  articula- 
tion to  a  point  midway  between  the  angle  of  the  jaw  and  the 
mastoid  process,  the  neck   being  extended  and  the  face   turned 
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towards  the  opposite  shoulder.  The  artery  terminates  at  the  upper 
border  of  the  thyroid  cartilage,  occasionally  below  or  beyond  this 
point. 

Surgical  anatomy — Anterior  relations. — Superficial  struc- 
tures with  the  platysina,  deep  fascia,  and  sterno-mastoid  musde. 
Below  ii  is  crossed  by  the  stcmo-hyoid  and  sterno-thyroid  muscles, 
tlie  anterior  jugular  vein  lying  on  them.  At  the  level  of  the 
cricoid  cartilage  the  orao-hyoid  crosses  the  artery  obliquely  upwards 
and  inwards.  The  dcscendens  hypoglossi  nerve  lies  on  and  parallel 
with  the  sheath.  The  sterno-masloid  artery  and  the  superior  and 
middle  thyroid  veins  cross  the  vessel  in  its  upper  half,  and  the 
internal  jugular  vein  and  thyroid  body  overlap  it. 

Posterior  relations. — Longus  colli  and  rectus  capitis  amicus 
major  muscles,  on  which  lies  the  sympathelic  nerve.  The  inferior 
thyroid  artery  and  recurrent  laryngeal  nerve  cross  behind  the  vessel 
at  the  lower  parL 

Internal  relations. — The  pharynx,  larynx,  trachea,  cesopbagus, 
and  thyroid  body.  The  ccsophngus  is  nearer  the  left  than  the  right 
artery. 

External  relations.— The  internal  jugular  vein  lies  in  the 
greater  part  of  its  course  close  to  the  artery,  overlajiping  it  in  fronL 
At  the  lower  p:irt  on  the  right  side  the  vein  diverges  from  the  carotid, 
on  the  left  it  lies  in  front  of  il.  The  vagus  lies  between  the  vein 
and  artery,  and  posterior  to  both. 

Seat  of  ligature. — By  preference  the  artery  is  ligatured 
opposite  the  cricoid  cartilage,  but  soniftimes  lower  down. 

Operation  at  the  seat  of  election — Position  of  patient- 
Shoulders  slightly  raised,  neck  extended,  and  the  face  turned  towards 
the  opposite  side. 

First  stage. — A  3-inch  incision  is  made  in  the  line  of  the 
artery,  the  centre  being  opposite  the  cricoid  cartilage.  Divide  the 
skin,  superficial  f;iscia,  platysma,  and  deep  fascia;  expose  the 
anterior  edge  of  the  sterno-mastoid  muscle,  define  it  carefully,  and 
hook  it  outwards. 

Second  stag"e,— Define  the  upper  border  of  the  omo-hyoid 
which  is  now  exposed,  and  hook  the  muscle  downwards  and  in- 
wards, taking  care  not  to  wound  the  superior  and  middle  thyroid 
veins.  If  the  neck  is  now  slightly  flexed  the  rest  of  the  operation 
will  be  facilitated. 

Third  stage. — If  the  descendens  noni  ner\'e  be  visible  draw  it 
outwards.  The  itUernal  jugular  vein  will  be  recognised  by  its 
colour,  ready  compressibility,  and  by  its  filling  and  collapsing  with 
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the  respiratory  movements ;  it  must  be  carefully  protected  frottt 
injury.  The  sheath  of  the  artery  must  now  be  exposed  well  to  the 
inner  side. 

Fourth  stafpB. — Open  the  sheath  at  the  inner  side,  carefully 
clean  the  artcr)'  and  pass  the  threaded  needle  from  without  in,  taking 
care  that  its  point  is  kept  close  to  the  arterial  wall  so  that  all 
danger  of  including  the  vagus  nerve  may  be  avoided.  The  ligature 
is  carefully  tied 

Fifth  stage. — Gently  replace  the  structures  which  have  been 


Fkl  14. — ^Tj^hirc  nf  file  left  Gomtnon  onrotM!  artery,    m.  omo-hyotil  niu«c1v  ;  ^,  arteiy 
tf  inicnuj  juguUr  vda  ;  «/,  va^uk  ncr>c  ;  r,  atemo-masiijid  muwlc  (Follin). 

hooked  aside,  cleanse  and  drj'  the  wound,  close  it  without  drainage, 
and  dress  it  anliseptically.  The  patient's  head  must  be  kept  fixed 
between  sandbags,  with  the  neck  slightly  bent  to  relieve  tension. 

Operation  below  the  omo-hyoid. — The  general  steps  are  as 
al>ovc  given,  but  the  incision  is  matk-  downwards  from  the  level  of 
the  cricoid  cartilage;  The  omo-hyoid,  if  exposed,  is  drawn  upwards, 
the  slcmo-hyoid  and  stemo-thyroid  muscles  are  drawn  downwards 
and  inwards,  or  if  they  are  very  broad,  may  be  partially  divided. 
Cire  must  be  taken  that  the  internal  jugular  and  inferior  thyroid 
veins  are  not  wounded. 

Difficulties  and  dangers  of  ligature  of  the  carotid. — 
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Distension  of  the  veins,  enlargement  of  the  thyroid  gland,  or  the 
jjresence  of  an  uueurisinal  sac  may  cause  considerable  inconvenience. 
Ligaiure  of  the  common  carotid^  especially  if  the  ligature  has  been 
placed  near  the  bifurcation,  may  be  followed  within  a  few  houre  or 
days  by  cerebral  symptoms  which  may  prove  fatal  or  improve  when 
collateral  circulation  is  established.  Syncope,  twitchings  of  the 
limbs,  cerebral  softening,  or  cerebral  embolism  are  the  conditions 
which  may  bo  met  with. 

Collateral  circulation  is  freely  maintained  by  the  vessels  of 
the  opposite  side.  The  vertebral  of  the  same  side  replaces  the 
internal  carotid  in  the  circle  of  Willis.  The  anastomoses  between 
the  superior  and  inferior  thyroids,  and  the  profunda  and  princeps 
cervicis  are  also  important. 
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Surg'ical  line. — As  for  the  common  carotid  (p.  65);  Ihe  vessel 
extends  from  the  upper  border  of  the  thjToid  cartilage  to  a  point 
opposite  the  neck  of  the  lower  jaw. 

Surgical  anatomy — Anterior  relations. — At  its  origin  the 
artery  is  covered  by  the  superficial  structures,  platysma  and  sterno- 
mastoid  muscles ;  it  then  passes  beneath  the  stylo-hyoid  and 
digastric  muscles,  and  is  crossed  by  the  tcmporo-maxillary,  facial, 
and  Ungual  veins,  and  tlie  hypoglossal  nerve;  ftnaliy,  it  sinks  deeply 
into  tiic  parotid  gland  and  is  crossed  by  the  facial  nerve. 

Posterior  relations. — Separated  from  the  internal  carotid  by 
the  stylo-pharyngeus  muscle  and  glosso-pharj'ngeal  ner>'e.  From 
below  upwards,  the  superior  laryngeal  nerve,  stylo-glossus  muscle, 
and  parotid  gland. 

Internal  relations. — The  hyoid  bone,  pharjnx,  lower  jaw,  and 
parotid  gland. 

Seat  of  ligature. — ^Below  the  digastric  muscle  between  the 
origins  of  the  superior  thyroid  and  lingual  branches. 

Operation — Position  of  patient. — As  for  the  common  carotid 
(p.  66}. 

First  stagre. — A  3-inch  incision  with  its  centre  opposite  the 
great  cornu  of  the  hyoid  bone  is  made  in  the  line  of  the  arter)'. 
Define  the  edge  of  the  sterno-niasloid  and  hook  it  outwards,  hook 
aside,  or  if  necessary,  clamp  and  divide  tlic  lingual  and  facial 
veins. 

Second  stage. — Define  the  lower  border  of  the  digastric  muscle 
and  hook  it  upwards  \\  ith  the  hypoglossal  nerve. 


^ 
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Third  stage. — Clean  the  vessel  opposite  the  hyoid  bone  and 
pass  the  needle  from  without  inwards.  If  the  lingual  and  the 
superior  thyroid  arteries  are  near  the  point  of  ligature  they  should 
both  be  secured. 

Fourth  stage. — Replace  the  structures,  cleanse  and  close  the 
wound  without  drainage. 

Dangers  in  the  operation. — The  veins  lying  in  front  of  the 
artery  may  be  wounded,  and  unless  the  needle  be  kept  close  10  its 
coats,  the  su[>erior  laryngeal  nerve  is  liable  to  be  inuluded. 

Collateral  circulation. — By  the  vessels  of  the  opposite  side,  and 
by  communications  between  the  facial  and  the  ophthalmic  branch 
of  the  internal  carotid,  and  by  the  anastomoses  between  the  profunda 
and  princcps  cervicis. 


LIGATURE    OF   THE    INTERNAL    CAROTID    ARTERY 


f  Surgical  line. — As  for  the  external  carotid  (p.  68). 

!  Surgical      anatomy — Anterior      relations. — Integuments, 

platysma,  stemo-niastoid,  digastric  and  stylo-hyoid  muscles.  The 
I  external  carotid  artery  lies  in  front  of  the  internal,  the  two  being 
separated  by  the  styloglossus  and  stylo-jiharyngeus  muscles,  glosso- 
phamygeal  ner\'e  and  pharyngeal  t^ranch  of  the  vagus.  Parotid 
gland. 

Posterior  relations.  —  Rectus  capitis  anticus  major  muscle. 
Sympathetic  and  superior  1ar)'ngeal  nerves. 

External  relations. — Internal  jugular  vein  and  vagus  ncr\'c. 

Internal  relations. — Pharynx,  tonsil,  and  ascending  phar)'ngeal 
artery. 

Operation. — First  stage. — Make  an  incision  as  for  ligature  of 
the  external  carotid  (p.  68),  but  a  little  farther  back.  Define  the 
anterior  border  of  the  stcrno-mastoid. 

Second  stage. — Draw  the  muscle  backwards,  and  hook  aside, 
or  if  necessary,  divide  the  facial  and  lingual  veins.  Hook  the  hypo- 
glossal ner\'e  upwards  and  the  external  carotid  forwards. 

Third  Stagre. — Clean  the  vessel  and  pass  the  needle  from  behind 
forwards,  being  careful  of  the  internal  jugular  vein  and  vagus  nerve. 

Fourth  stagre. — Replace  the  separated  structures,  and  close  the 
wound  without  drainage. 

Difficulties  and  dangrers. — The  internal  jugular  vein,  vagus 
d  hyi>oglossal  nerves  and  external  carotid  artery  are  the  structures 
be  specially  avoided.      Cerebral  .symptoms  may  ensue  as  after 
li^ture  of  the  common  carotid  (p.  68). 


b 
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Collaterad  circulation. — By  the  vertebrals  and  anastomoses 
with  the  vessels  af  the  other  side  in  the  r.irde  of  Willis. 


LIGATURE  OF  THE   LINGUAL  ARTERY 

Surgical  line. — No  definite  line  can  be  given,  since  the  artery 
follows  a  tortuous  course. 

Surg^ical  anatomy. — The  lingual  arises  from  the  external 
carotid  opposite  the  great  cornu  of  the  hyoid  bone,  and  lies  in  a 
triangular  space  bounded  by  the  sterno-mastoid  behind,  digastric 
above,  and  omo-hyoid  below.  The  vessel  ascends  slightly,  then 
forms  a  loop,  and  finally  passes  upwards  and  forwards  to  the  tip  of 
the  tongue,  and  at  the  seat  of  operation  is  parallel  with  and  above 
the  hyoid  bone.  Superficial  to  it  are  the  stjlo-hyoid,  digastric,  and 
hyo-gl(jssus  muscles,  the  latter  separating  the  artLry  from  the  hypo- 
glossal nen'c  which  crosses  the  artery  at  its  commencement.  Deep 
to  the  vessel  are  the  middle  constrictor  and  genio-hyo-glossus 
muscles ;  at  the  anterior  margin  of  the  hyo-glossus  the  artery 
bifurcates,  the  main  branch  or  ranine  running  forwards  on  the 
under  surface  of  th*::  tongue.  The  veins  are  in  close  relation  with 
the  artery,  but  the  ranine  vein  runs  in  company  with  the  hypo- 
glossal nerve. 

Seat  of  ligfature. — Usually  beneath  the  hyo-glossus,  but 
sometimes  in  the  lirst  part  of  the  artery. 

Operation  beneath  the  hyo-glossus — Position  of  patient. 
—As  for  ligature  of  the  carotid  (p.  6(>J,  the  chin  being  held  upwards 
by  an  assistant. 

First  stagre. — MaVe  a  curved  incision,  the  centre  of  which  is 
oppo&ite  the  great  cornu  of  the  hyoid  bone,  from  a  point  a  little 
external  to  and  below  the  symphysis  of  the  jaw  to  a  point  opposite 
its  angle,  but  not  carried  far  enouj^h  to  wound  the  external  jugular 
vein,  or  deep  enough  to  wound  the  facial  arter)*.  Divide  the  sui>er- 
ficial  structures  and  deep  fascia,  draw  u])wards  the  submaxillary 
gland  and  define  the  posterior  tendon  of  the  digastric 

Second  stag:e. — Hook  the  digastric  downwards,  define  the 
hypoglossal  nerve  in  the  upper  part  of  the  wound,  and  dra.v  it 
with  the  ranine  vein  upwards.  Now  define  the  posterior  margin  of 
the  hyo-glossus  muscle.  If  the  great  cornu  of  the  hyoid  be  kept  in 
touch  and  the  operation  be  conducted  immediately  above  it,  the 
artery  is  easily  found. 

Third  stag'e. — Hook  the  hyo-glossus  forward,  or  if  necessary, 
partially  divide  it;   feel  for  the  vessel  wiih  the  finger,  and  when 
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defined,  pass  the  needle  from  above  downwards  without  any 
attempt  to  separate  the  veins. 

Fourth  siagre. — Replace  the  structures,  cleanse  and  dose  the 
wound  without  drainage. 

Danglers  during  the  operation. — If  the  iny'o  hyoid  muscle 
is  ver)-  broad,  it  niay  possibly  be  mistaken  for  the  hyu-glossusj 
it  should  be  remembered  that  the  hypvoglossal  nerve  lies  between 
the  two.  In  dividing  the  hyoglossus,  care  must  be  takun  that 
the  lingual  artery  is  not  damaged.  It  the  dissccliim  is  carried 
too  deeply,  the  middle  constrictor  may  be  wounded  and  the 
pharynx  opened.  Ligature  of  the  lingual  is  a  difficult  operation ; 
every  stage  must  be  carefully  performed  and  the  various  landmarks 
made  out. 

Collateral  circulation. — With  the  branches  of  the  opposite 
side. 

Ligature  of  the  first  part  of  the  lingual  may  be  accom- 
plished by  the  same  incision  as  for  ligature  of  the  external  carotid 
(p.  68).  The  hypoglossal  ner^'e  is  hooked  upwards  and  the  artery 
secured  about  three-quarters  of  an  inch  from  its  origin. 


n 


UGATURE   OF  THE    FACIAL    ARTERY 

This  vessel  may  be  easily  secured  where  it  lies  on  the  jaw  just  in 
front  of  the  masscter.  A  half- inch  incision  is  made,  the  artery 
exposed,  and  the  needle  passed  from  behind  forwards  10  avoid  the 
vein. 


LIGATURE   OF   THE   TEMPORAL    ARTERY 

The  temporal  is  reached  by  an  incision  one  inch  Imig  just  above 
the  zygoma  where  the  artery  can  be  felt  boating.  Divide  the  deep 
fascia,  define  the  artery,  and  pass  the  needle  from  behind  forwards, 
i£.  away  from  the  vein. 


LIGATURE    OF   THE   OCCIPITAL   ARTERY 

The  first  part  may  be  tied  through  the  same  incision  as  for  the 
external  carotid  (p.  68).  The  hypoglossal  nerve  must  be  hooked 
backwards  and  the  needle  passed  from  behind  forwards. 

The  arter)'  may  also  be  reached  at  a  distance  from  its  origin 
through  an  oblique  incision  parallel  with  and  slightly  b<.low  the 
mastoid   process.     The   hinder  edge    of  the  slernc  -  mastoid,   the 
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splenius  and  trachelo-mastoid  muscles  are  successively  divided  as 
much  as  necessary  and  the  artery  is  secured  as  it  escapes  beneath 
the  digastric. 


UCATURE    OF    THE    THIRD    PART    OF    THE    SUBCLAVIAN    ARTERY 

Surg^ical  anatomy — Anterlop  relations. — The  integument 
deep  cervical  fascia,  rlavicle,  suprasrapiiltr  artcr)*,  and  subclavius 
muscle  with  its  nen-c.  The  external  jugular,  transverse  cervical, 
and  suprascapular  veins  cross  the  vessel  and  may  form  a  large 
plexus  in  front  of  it.  The  subclavian  vein  is  anterior  to  but  on  a 
lower  level  than  the  ariery.  Sometimes  the  transversalis  colli 
artery  crosses  the  subclavian,  but  is  usually  above  it. 

Posterlop  relations. — Scalenus  niedius  and  first  rib.  The 
lowest  cord  of  the  brachial  plexus  lies  close  to  and  slightly  behind 
the  vessel. 

Superior  relations. — The  brachial  plextis  and  omo  -  hyoid 
muscle. 

Inferior  relations. — The  first  rib  and  the  subclavian  vein. 

Operation — Position  of  the  patient. — The  shoulders  must  be 
slightly  raised,  the  neck  extended,  the  face  turned  to  the  oj>positc 
shoulder,  and  the  arm  well  drawn  down  to  the  side  to  depress  the 
clavicle. 

First  stage. — Draw  the  skin  down  over  the  clavicle  (to  avoid 
wounding  the  external  jugular  vein)  and  make  an  incision  three 
inches  long,  the  centre  of  which  is  about  an  inch  internal  to  the 
middle  of  the  clavicle.  Allow  the  skin  to  resume  its  normal  position, 
when  the  wound  will  be  about  half  an  inch  above  the  bone.  Pick 
up  and  carefully  divide  the  deep  fascia,  hook  aside,  or  if  neces- 
sary, divide  the  external  jugular,  transverse  cervical,  and  supra- 
scapular veins ;  should  thuse  form  a  large  plexus,  great  care  is 
necessarj*,  as  they  are  in  the  "dangerous  area"  (see  p.  63,  vol.  iL). 
If  the  omo-hyoid  muscle  is  seen,  hook  it  upwards. 

Second  stage. — Carefully  define  the  posterior  border  of  the 
scalenus  anticus  lying  deep  to  and  parallel  with  the  sterno-masioid. 
Trace  the  scalenus  to  the  scalene  tubercle  on  the  first  rib  which 
should  be  felt  with  the  palmar  aspect  of  the  index  finger,  draw  the 
finger  slightly  upwards  and  outwards,  and  the  artery  will  be  felt 
and  recognised  by  its  compressibility.  Above  it  the  incompressible 
brachial  plexus  should  be  recognised. 

Third  stage. — Carefully  open  the  sheath  and  clean  the  artery, 
never  losing  sight  of  the  point  of  the  knife.     The  tlireadcd  needle 
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is  passed  from  the  plexus  towards  the  vein,  the  point  must  be  kept 
close  to  the  artery  an«l  not  jmsiicti  too  iar  inwards,  or  the  ])leura 
may  be  wounded  In  tying  the  ligature  be  careful  that  the  first 
knot  does  not  slip. 

Fourth  stage. — Cleanse  and  close  the  wound  without  drainage. 
The  arm  should  be  confined  to  the  side  and  the  patient  kept  in  the 
recumbent  position  for  M  least  a  fortnight. 

Difficulties   and   dangers. —  The   operation    may   be    very 


Fic  is-- 


^  lit  tubcUvian  onery.    «,  brachial  plexus ; 


difficult  if  the  neck  be  short  and  thick,  or  if  an  aneurismal  sac  has 
pushed  up  the  clivii'Ic.  The  sul>clavian  vein  may  lie  high  up  in 
front  of  the  artery,  or  may  even  change  places  with  it ;  when  this  is 
the  case,  care  nnisi  t)e  taken  not  to  wound  it,  or  ligature  it  in  place 
of  the  artery  ;  in  p.issing  the  needle  the  lower  cord  of  the  brachial 
plexus  may  be  included,  unless  the  point  be  kept  dose  to  the  vessel. 
Collateral  circulation. — The  suprascapular  and  posterior 
scapular  arteries  above  anastomose  with  the  subscapular  and  dorsal 
scapular  below  the  point  of  ligature.  The  internal  mammary  with 
the  lonj^  thoracic  and  subscapular  arteries. 
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CHAP. 


MGATITRE   OF    THE    VERTEBRAL    ARTERY 

Surgficai  anatomy — Anterior  relations. — Internal  jugular 
and  vertebral  veins,  mferior  thyroid  artery,  and  an  the  left  side  the 
thoracic  duct.     Sympathetic  nerve. 

Posterior  relations. — Cenical  nerves. 

External  relations. — Scalenus  amicus  muscle. 

Internal  relations. — ^Longus  colli  muscle. 

Seat  of  ligature. — Before  the  vessel  enters  the  vertebral 
foramina. 

Operation — Position. — As  for  the  carotid  arteries  (p.  66). 

First  stagfe. — Carefully  make  a  3 -inch  incision  along  the 
outer  edge  of  the  sterno -mastoid  reaching  downwards  to  the 
clavicle,  and  be  careful  not  to  wound  the  external  jugular  vein, 
which  must  be  hooked  forwards.  Define  the  edge  of  the  muscle 
and  hook,  it  forwards- 
Second  stage. — Using  two  pairs  of  dissecting  forceps,  carefully 
tear  through  the  connective  tissue  and  defme  the  anterior  edge  of 
the  scalenus  anticus,  avoiding  ihe  phrenic  ner\'e  which  lies  upon 
the  muscle. 

Third  stagre. — Feci  for  the  transverse  process  of  the  sixth 
cervical  vertebra  and  the  artery  will  be  found  directly  below  it. 
Clean  the  ancry  and  pass  the  needle  from  behind  forwards. 

Fourth  stage. — Replace  the  structures,  dry  and  close  the  wound. 

Collateral  circulation. — The  vessel  of  the  opposite  side  and 
others  in  the  circle  of  Willis. 


LIGATURE   OP    THE   ARTERIES    OF   THE    UPPER    LIMB 


UGATURE    OF    THE    FIRST    PART    OF   THE    AXILL^\KV    ARTERY 

Surgical  line.— From  the  middle  of  the  clavicle  to  the  inner 
margin  of  the  coraco-brachialis  musclCi  the  arm  being  at  right 
angles  to  the  chest. 

Surgical  anatomy — Anterior  relations. — The  integument, 
clavicular  head  of  Ihu  pectoralis  major,  the  subclavius,  and  the 
costo-coracoid  membrane.  Cephalic  vein,  external  anterior  thoracic 
nerve,  and  acromio-ihoracic  artery  and  vein. 

Posiorlor  relations, — First  intercostal  space  and  first  digitation 
of  the  surratus  magnus  muscle.      Posterior  thoracic  nerve. 

External  relations. — brachial  plexus. 

Internal  relations. — .Axillar)*  vein. 
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Operation — Position. — Draw  the  patient  to  the  edge  of  the 
table  and  let  the  arm  hang  over  it  its  middle  resting  against  the 
edge  so  that  the  clavicle  is  well  thrown  up.  The  '^rm  should  be 
at  right  angles  to  the  trunk. 

First  stage. — The  best  incision  is  from  an  inch  external  to  the 
slerno-clavicular  articulation  to  the  coracoid  process,  curving  down- 
wards to  the  upper  edge  of  the  second  rib. 

Seek  the  interval  between  the  clavicular  and  sternal  heads  of 
the  pectoralis  major,  and  isolate  the  former  by  means  of  ihe  fingers 
parsed  beneath  it ;  divide  it  from  within  outwards  with  a  blunt- 
pointed  cur\'ed  bistoury. 

Second  stage. — Arrest  all  bleeding  and  define  the  upper  border 
of  the  pectoralis  minor,  and  draw  it  downwards  and  outwards. 

Third  stage. — Hook  aside  the  acroniio- thoracic  artery  and 
cephalic  vein  and  open  the  costo-coracoid  sheath.  Feel  for  the 
vessel,  open  its  sheath  and  pass  the  needle  from  above  down^  i.e, 
fronn  the  brachial  plexus  toward.s  the  vein. 

Fourth  stage. — Replace  the  structures  and  suture  the  divided 
muscles  with  chromic  catgut.     Clean,  dry,  and  close  the  wound. 

Collateral  circulation, — See  Subclavian  Artery  (p.  73). 


UGATURE   OP    THE   THIRD    PART    OF   THE    AXILLARY    ARTERY 

Surgical  line. — The  arm  being  at  right  angles  with  the  trunk 
a  line  from  the  middle  of  the  clavicle  to  the  centre  of  the  elbow 
marks  the  position  of  the  axillary  and  brachial  arleriesj  the  for  er 
ending  at  the  lower  border  of  the  teres  major  muscle.  The  axillary 
is  covered  by  a  line  passing  through  the  axilla  at  the  jui»i  liun  of  the 
anterior  and  middle  thirds  of  one  drawn  from  the  anterior  to  the 
posterior  fold  of  the  space. 

Surgical  anatomy — Anterior  relations. — Pectoralis  major  in 
the  upper  half,  skin  and  deep  fasi  ia  below  ;  the  inner  head  of  the 
median  nene  crosses  to  the  outer  side. 

Posterior  relations. — From  above  down  the  tendons  of  the 
subsrapularis,  latissimus  dorsi,  and  teres  major  muscles.  The 
musculo-spiral  and  circumflex  ner\'es. 

External  relations. — The  coraco-brachialis  muscle  pierced  at 
the  upper  part  by  the  musculo-cutaneous  nerve.      Median  nerve. 

Internal  relations. — Tht-  ulnar  and  internal  cutaneous  ner\'es 
and  nene  of  Wrisberg  ;  the  axillary  vein. 

Operation — Position  of  patient, — Arm  at  right  angles  with 
the  chest  and  forearm  suoinated. 
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First  stagB. — Make  a  3-inch  incision  along  the  inner  edge 
of  the  coraco-brachialis,  beginning  well  up  in  the  axilla.  The  skin 
and  deep  fascia  are  divided,  and  the  coraco  brachialis  is  dcfiiied 
and  drawn  outwards. 

Second  stage. — The  median  ner\'e  is  now  found  and  hooked 
outwards.  The  internal  cutant-ous  and  ulnar  ner\*es  lie  close  to  the 
vessel  on  the  inner  side,  and  may  he  hooked  inwards  if  necessary; 
the  vein  lies  more  internal  and  may  not  be  seen. 

Third  stag«. — The  artery  is  carefully  cleaned  and  the  needle 
passed  from  within  outwards. 


Fic.  t6. — LlKStttre  of  the  thM  part  of  the  left  axllUry  artery.  «,  oxitUrj*  vein ;  ^,  mtltA;  r, 
timlian  ncrvF  ;  4/.  uliuir  ncf vc  ;  e,  ilitcnuil  cuiaikuua  ucxve;y^  AJitllary  Atcry  ;  ^,  canoo* 
bruchiAlik  iituulc  (FoUuO- 

Fourth  stage.^Replace  the  structures,  cleanse  and  close  the 
wound. 

Collateral  circulation. — If  the  ligature  is  placed  above  the 
subscapular  artcr)-  the  circulation  is  carried  on  by  the  suprascapular, 
posterior  scapular,  long  thoracic,  and  intercostal  arteries  above, 
anastomosing  with  the  branches  of  the  subscapular  below  the  point 
of  ligature. 

If  the  ligature  is  between  the  subsca[>ular  and  circumflex 
arteries,  the  anastomoses  are  between  the  suprascapular  and 
acromio-thoracic  arteries  with  the  posterior  circumflex,  and  between 
the  subscapular  branches  with  the  sui>erior  profunda. 

When  the  ligature  is  below  the  circumflex,  the  branches  of  the 


THE   BRACHIAL  ARTERY 


drcumflcx  and  subscapular  arteries  anastomose  with  the  ascending 
branches  of  the  superior  profunda  and  muscular  arteries. 


LIGATURE   OF    THE    BRACHIAL    ARTERY 

Surgical  line. — The  inner  edge  of  the  coraco-brachialis  and 
biceps  muscles. 

Surgical  anatomy — Anterior  relations. — Superficial  struc- 
tures and  edge  of  the  biceps  in  tlic  middle  of  the  arm.  At  the 
elbow  it  is  crossed  by  the  bicipital  fascia,  superficial  to  which  lie  the 
median  basilic  vein  and  internal  cutaneous  nerve.  The  median 
nerve  crosses  it  about  the  middle  of  the  arm. 


Fu^  If.— Ligaiure  of  the  left  brachial  artcr>'  in  iht  middle  oi  tn«  aim^     tt,  vrruc  coT&iteft; 
fi,  tncdian  nerve  ;  c,  Mtcry ;  ti,  biccp*  (l-'ulUn). 

Posterior  relations. — Long  and  inner  heads  of  the  triceps, 
coraco-brachialis  muscle  above,  and  brachialts  amicus  below.  The 
musculo-spiral  norve  and  superior  profuntla  artery. 

External  relations. — Coraco-brachialis,  biceps,  and  the  median 
nerve  as  far  as  the  middle  of  the  arm. 

Internal  relations. — The  ulnar  and  internal  cutaneous  nerves 
in  the  uppL-r,  and  the  median  in  the  lower  half  The  Kasilic  vein 
is  well  to  the  inner  side  and  some  distance  from  the  artery.  Vena; 
comites  accompany  the  brachial  and  communicate  across  it. 

Operation  in  the  middle  of  the  arm  at  the  seat  of 
election — Position. — See  Axillary  Artery  (p.  75). 

First  stagv. — Make  an  incision  about  two  and  a  half  inches 
long  on  the  inner  edge  of  the  biceps,  dcAne  the  edge  of  the  musclo, 
and  hook  it  outwards. 
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Second  stage, — The  median  nerve  is  cleared  by  a  little  careful 
dissection  and  drawn  inwards  or  outwards  according  to  the  position 
ii  holds  with  regard  to  tlie  artery. 

Third  stage. — The  artery  being  identified  the  sheath  is  opened, 
the  Veins  separated,  and  the  nuedle  passed  from  the  side  to  which 
the  medinn  nerve  has  been  driv.-n. 

Fourth  stage.^ — Clean  and  close  the  wound.  The  arm  should 
be  kept  at  rest  on  a  pillow. 

Operation  at  the  bend  of  the  elbow  (Fig.  i3,  a,  p.  So) — 
First  stage. — M:ik.c  a  2-inch  incision  along  the  inner  edge  of  the 
biceps  tendon  and  hook  aside  the  median  basilic  vein  and  internal 
cutaneous  nerve.  The  deep  fascia,  reinforced  by  the  bicipital,  is 
now  exposed  and  divided.  The  bicipital  fascia  should  be  cut  as 
little  as  possible,  the  incision  being  placed  high  enough  up  to 
avoid  it  altogether  if  circumstances  will  permit. 

Second  stage. — The  artery,  accompanied  by  its  veins,  is  now 
seen  with  the  median  nerve  close  to  its  inner  side.  The  vena; 
comites  are  separated,  the  artery  cleaned,  and  the  needle  passed 
from  within  outwards. 

Third  stage. — Cleanse  and  close  the  wound. 

Collateral  circulation. — If  the  ligature  is  above  the  profunda* 
collateral  circulation  is  carried  on  by  branches  of  the  circumflex 
and  subscapular  arteries  above,  with  ascending  branches  of  the 
superior  profunda  and  muscular  vessels  below\  If  the  ligature  is 
between  the  two  profunda:,  the  anastomoses  between  these  and  the 
ulnar,  radial,  and  interosseous  recurrent  arteries  carry  on  the  blood 
supply. 

Ligature  at  the  bend  of  the  elbow  places  the  anastomotic  artery 
above  the  point  of  ligature. 


UOATURE    OF   THE    RADIAL    ARTERY    IN   THE    FOREARM 

Surgical  line. — From  a  point  midway  between  the  condyles  of 
the  humerus  to  the  styloid  process  of  the  radius. 

Surgical  anatomy — Anterior  relations. — Supinator  longus 
muscle  in  the  upper  part,  in  the  lower  half  the  vessel  is  superficial. 

Posterior  relations.— From  above  down  the  biceps  tendon, 
supinator  brevis,  pronator  radii  teres,  fiexor  sublinus  digitorum, 
flexor  longus  pollicis,  pronator  quadratus  muscles,  and  finally  the 
radius. 

External  relations. — Supinator  longus.  The  radial  nerve  lies 
close  to  the  artery  in  the  middle  of  the  fcreana. 
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Internal  relations. — Pronator    radii    teres    and    flexor  carpi 
I      tadialis  muscles.     Venae  comitcs  accompany  the  radial  and  com- 
municat-^  in  front  of  ii  by  numerous  branches. 

■  Seat  of  operation. — At  the  wrist  or  in  the  npper  ihird. 
Operation  at  the  wrist  (Fig.  i8,  r,  i».  Soj.—The  forearm 
being  supinated,  make  an  incision  about  an  inch  and  a  half  long 
^-  over  the  pulse  midway  between  the  supinator  longus  and  flexor 
^kcarpt  radialis  tendons.  If  the  radial  vein  is  seen  it  must  be 
booked  aside ;  the  thin  deep  fa.scia  is  picked  up  and  opened,  and 
the  artery  se[iarated  from  its  veins  if  possible;  The  needle  may 
be  passed  from  eilhtr  side. 

Operation  in  the  upper  third  of  the  forearm  (Fig.  i8,  fi, 
p.    So) — First  stage. — Make  an   incision   about   two   and    a  half 

I  inches  long  in  the  line  of  the  artery,  taking  care  to  avoid  any 
culanei:}us  veins  which  may  be  present.  Divide  the  deep  fascia  at 
Ihe  edge  of  the  supinator  longus  muscle,  a  bluish-white  line  some- 
times indicating  the  situation.  Define  the  edge  of  the  muscle  and 
draw  it  outwards. 

Second  stage. — The  arterj'  and  its  veins  are  now  seen  lying  on 
B  the  tendon  of  the  pronator  teres.     The  needle  is  passed  from  \vith- 
^  out  inwards,  the  veins  being  included  if  they  cannot  be  readily 
separated. 

(Third  stage. — Replace  the  muscle  and  close  the  wound. 
Collateral  circulation. — The  blood  is  conveyed  by  the  other 
arteries  of  the  forearm. 


UCATURE   OF  THE   RADIAL   ARTERY   IN   THE    "  SNUFF-BOX 


Make  an  incision  midway  between  the  tendons  of  the  extensor 
primi  and  secundi  intemodii  pollicis  muscles  extending  from  the 
lower  end  of  the  radius  to  the  base  of  the  metacarpal  bone. 
Divide  the  skin  carefully,  expose  and  hook  aside  the  radial  vein, 
open  the  fascia  and  feel  for  the  vessel  which  crosses  the  wound 
obliquely;  a  small  branch  of  the  radial  nerve  may  be  met  with 
and  should  be  drawn  aside.  Pass  the  needle  from  either  side 
without,  attempting  to  separate  the  companion  veins. 


LIGATURE   OK   THE    ULNAR    ARTERY    IN   THE   FORE.\RM 

Surgical  line. — Draw  a  line  from  the  tip  of  the  internal 
■condyle  of  the  humerus  to  the  radial  side  of  the  pisiform  bone: 
From   ihe   middle  of  the  bend  of  the  elbow   draw  a  line  to  the 
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junction  of  the  upper  and   middle  thirds  of  the  first  line.      This 
line  and  the  lower  twothirds  of  the  first  mark  the  uhiar  artery. 

Surg^icai  anatomy — Anterior  relations. — The  superficial 
flexors.  At  its  origin  it  is  crossed  by  the  median  ner\'e,  and  in 
the  lower  half  it  is  concealed  by  the  tendon  of  the  flexor  carpi 
uhiaris. 

Posterior  illations. — The  brachialis  anticus  in  the  upper  part, 
and  flexor  profundus  digitorum  muscle  in  the  rest  of  its  extent. 

Internal  relations. — The   ficxor  carpi   ulnaris   muscle.      The 
ner\'e  joins   the  artery  at  the  junction   of  the  ^Jpper  and   middle 
thirds,  and  lies  close  to  it  on  the  inner  side. 

EKternal    relations. — The   flexor   sublimis 

digitorum    muscle.      Venae   comiks  accomp-iny 

the  artLr}',  and  frequently  comnmnicatc  across  it. 

Seat   of  operation  and   position.— As 

for  the  radial  artery  (p.  79). 

Operation  at  the  wrist  (Fig.  18,  e) — First 
stafire. — An  incision  about  an  inch  and  a  half 
long  is  made  just  external  to  the  tendon  of  the 
flexor  carpi  ulnaris  muscle,  any  superficial  veins 
being  avoided.  The  deep  fascia  is  divided,  and 
the  wrist  being  flexed,  the  tendon  is  hooked 
inwards. 

Second  stage. — Hook  the  ulnar  nerve  in- 
wards if  necessary.     The  artery,  with   its  vena; 
comitcs,  and  having  the  ulnar  nerve  close  to  its 
/^(^  inner   side,  is  now   exposed.      The    needle    is 

'^  passed  from  within  outwards ;  the  veins  may  be 

^"'i^^^:LUt;'Z  included  if  necessary. 

K"«i(«J*'(/Mh2        Operation  in  the  middle  of  the  forearm 
rariiai  ih  iii  upper  (Fig.  i8,i/) — Fii*st, Stage. — Makeaniniisionaboul 
(.i^'^iivB  uiiL  in'^iM  thrcc  inches  long  in  a  line  drawn  from  the  front 
iriuwrillL'  *^  ^"^  ^f  ^^^  '""*-**"  '-'ondyle  to  the  outer  margin  of  the 
pisiform  bone.     The  deep  fascia  is  now  divided. 
A  white  line  is  sometimes  present  indicating  the  edge  of  the  flexor 
carpi  ulnaris;  if  this  can  be  recognised,  the  fa.scia  should  be  opened 
along  it.     The  space  between  the  flc^xor  carpi  ulnaris  and  flexor 
Bublitnis  digitorum   is  now   opened,  and  the  iimscles  must   be  re- 
laxed by  flexing  the  wrist ;  draw  these  apart,  and  the  iilnar  nerve 
comes  into  view. 

Second  stage. — Hook  the  nerve  inwards,  the  artery  will  be 
seen  coursing  obliquely  inwards  accompanied  by  its  veins  ;  pass  the 
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needle  from  within  outwards,  including  ihe  veins  in  the  ligature  if 
ihey  are  not  easily  separated. 

Third  sta^e. — Replace  the  structures  and  close  the  wound. 

Difficulties. — If  the  incision  is  made  too  far  to  the  radial  side, 
the  interspace  between  the  flexor  sublimis  digitorum  and  palmaris 
longus  muscles  may  be  opened  in  mistake,  and  the  artery  missed. 

Collateral  circulation. — The  blood  is  conveyed  by  the  other 
I     arteries  of  the  forearm. 

^B     Seat  of  lig^ature. — Between  the  origin  of  the  inferior  mcsen- 
'      teric  artery  and  the  bifurcation. 

Operation. — The  same  steps  are  necessary  as  for  ligature  of 
the  common  iliac,  the  incision  being  carried  rather  higher  up 
above  the  umbilicus. 

Collateral  circulation. — By  the  internal  mammarj',  inter- 
costals,  and  lumbar  arteries,  anastomosing  with  the  epigastric,  ilio- 
lumbar, and  cirrumflex-iliac  arteries;  and  by  the  inferior  mesenteric 
with  the  ha^morrhoidals  and  branches  of  the  internal  pudic  artery. 


lJC.\TtrRB   OF   THE   ARTERIES   OF   THE   ABDOMEN 


LIGATURE    OF   THE   ABDOMINAL    AORTA 


LIGATURE   OF   THE   COMMON    ILIAC   ARTKRV 

Surgical  line. — From  a  point  a  finger's  breadth  below  and  to 
the  left  of  the  umbilicus  to  one  midway  between  the  symphysis 
pubis  and  anterior  superior  iliac  spine.  The  upper  third  indicates 
the  position  of  the  common  iliac  artery,  the  lower  two-thirds  that  of 
the  external  iliac. 

Surgical  anatomy — Anterior  relations. — Peritoneum,  in- 
testines, and  branches  of  the  sympathetic  nerve.  The  ureter  crosses 
at  the  pK)int  of  bifurcation.  On  the  left  side  the  superior  ha^nior- 
rhoidal  artery  and  rectum. 

Posterior  relations. — On    the   right  side  both  common    Iliac 
•ins  He  behind  the  artery ;  on  the  left  the  left  vein  is  posterior. 
External  relations. — On  both  sides  the  psoas  magnus  muscle, 
the    right   the   companion   vein    and   commencement  of  the 
Terior  vena  cava  lie  between  the  artery  and  muscle. 
Internal  relations, — The   vein    lies  to  the   inner  side  of  the 
imon  iliac,  and  on  the  right  side  the  right  and  left  veins  pass 
lind. 
VOL.  m  o 
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Operation. — The  incision  is  the  same  as  that  for  ligature  of 
the  external  iliac  by  Abcrnethy's  method  (p.  83),  but  is  carrit-d 
higher  up  and  curved  towards  the  umbilicus.  The  abdominal  wall 
is  divided  and  the  peritoneum  reflected,  as  in  ligature  of  the  ex- 
ternal iliac,  which  vessel  may  be  traced  upwards  until  the  common 
trunk  is  arrived  at.  The  artery  must  be  carefully  cleaned,  and  care 
taken  not  to  wound  the  large  vein  in  its  neighbourhood.  The 
needle  should  Ije  passed  from  within  out. 

The  common  iliac  and  the  aorta  may  also  be  ligatured  through 
an  incision  in  the  loin,  extending  from  the  tip  of  the  last  rib  to  the 
iliac  crest,  and  along  this  to  a  point  just  inicrnal  to  the  anterior 
superior  iliac  spine.  The  parieies  are  divided,  and  the  vessel 
exposed  by  separating  the  ])critoneum  and  pushing  it  towards  the 
m  ddle  line.     The   tr.insperitoneal  operation  may  also  be  adopted 

(p.  85). 

Collateral  circulation. — By  the  anastomoses  between  the 
internal  mammary,  deep  epigastric,  and  lumbar  arteries,  with  the 
ilio-lumbar  and  circumflex  iliac.  The  viscera!  branches  of  the  in- 
ternal iliac  anastomose  with  those  of  the  opposite  side,  and  the 
lateral  with  the  middle  sacral.  Also  the  h^emorrhoidal  bninches 
of  the  internal  iliac  anastomose  with  the  superior  haemorrhoidal 
from  the  inferior  mesenteric. 


LIGATURE   or   THE    INTERNAL   ILIAC   ARTERY 

Surgical  anatomy — Anterior  relations. — Ureter  and  peri- 
toneum.    Rectum  on  the  left  side. 

Posterior  relations. — Pyriformisj  lumbo-sacral  cord,  and  the 
vein. 

External  relations. — Psoas  magnus.     Pelvic  walL 

Internal  relations. — The  vein.  Pyriformis  muscle  and  sacral 
nerves. 

Operation. — Make  an  incision  as  for  ligature  of  the  external 
iliac  (p.  83),  commencing  it  a  little  higher  up.  Conduct  the 
operation  as  for  that  vessel.  By  tracing  the  course  of  the  external 
iliac  upwards  the  internal  will  be  found.  Clean  tiie  vessel  care- 
fully, and  pass  llie  needle  from  within  outwards. 

Collateral  circulation. — By  the  vessels  of  the  opposite  side, 
the  lumbar  arteries  and  the  anastomoses  of  the  obturator,  gluteal, 
sciatic,  and  pudic  vessels,  with  branches  of  the  femoral 


ILIAC  ARTERY 


I-ICATirRE   OF    THE   GLUTEAL   ARTERY 

Surreal  line. — Draw  a  line  from  the  posterior  superior  iliac 
spine  lo  the  great  trochanter,  the  limb  being  slightly  flexed  and 
rotated  in,  the  junction  of  the  upper  with  the  middle  third  of  the  line 
mark.s  the  point  of  emergence  of  the  artery  from  the  sciatic  notch. 

Surg'tcal  anatomy. — The  vessel  leaves  the  pelvis  at  the 
upper  border  of  the  pyriformis  between  it  and  the  gluteus  minimus 
inusde«  and  is  covered  by  the  gluteus  medius  and  maximus,  the 
superficial  branch  lying  between  these  muscles.  The  superior 
gluteal  nerve  lies  below  and  external. 

Operation. — The  patient  is  rolled  well  over,  so  that  the  limb 
hangs  over  the  side  of  the  table.  Make  a  free  incision  from  the 
posterior  superior  iliac  spine  in  a  line  to  the  upper  part  of  the 
great  trochanter.  Separate  the  fibres  of  the  glviteus  maximus  with 
the  handle  of  the  scalpel,  and  the  edges  of  the  gluteus  medius  and 
pyriformis,  dividing  these  if  necessary.  Trace  the  arter)'  as  far  to 
the  cardiac  side  as  possible,  in  order  to  avoid  passing  the  ligature 
close  to  its  point  of  bifurcation.  Pa.ss  the  needle  from  the  nerve, 
including  the  veins,  unless  they  can  be  easily  separated. 

Collateral  circulation.  —  Through  the  sciatic  artery  and 
brandies  of  the  profunda  femoris. 


LIGATURE    OF   THE   EXTERNAL    ILtAC    ARTERY 

Surgical  line. — Sec  Ligature  of  the  Common  Iliac  (p.  8i). 

Surgical  anatomy — Anterior  relations, — Peritoneum  and  a 
prolongation  of  the  iliac  fascia ;  close  to  Poupart's  ligainent,  the 
deep  circumflex  iliac  vein,  the  spermatic  vessels,  and  vas  deferens. 
The  ureter  crosses  the  artery  at  its  origin,  and  the  genital  branch 
of  the  gcnilo-crural  nerve  lies  on  the  sheath.  The  left  artery  is 
crossed  by  the  sigmoid  flexure,  the  right  by  the  end  of  the  ileum. 

Posterior  relations. — Psoas  magnus,  and  on  the  inner  side  the 
rein. 

External  relations. — Psoas  magnus  and  fascia. 

Internal  relations. — The  vein. 

Aberuethy's  operation  (Fig.  19,  ^,  p.  84) — Position  of  the 
patient.  —  Dorsal,  with  the  thighs  ssujjported  by  a  pillow. 

First  sta^re. — Make  a  curved  incision  from  a  point  an  inch 
ibovc  and  an  inch  internal  to  the  anterior  superior  iliac  spine, 
to  a  point  opposite  the  middle  of  i^oupart's  ligament  or  slightly 
external    to   it       Successively   divide    the    three    muscles   in    the 
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abdominal   wall,  being  careful  when   the  transversa)is   is  reached 
that    the    underlying    transversalis   fascia    is   not   divided   with   itj 

otherwise  the  peritoneum,  which  lies 
immediately  beneath,  may  be  mistaken 
for  this  fascia  and  opened.  Except 
in  very  ihia  patients,  a  thin  layer  of 
fat  intervenes  between  the  trans\'ersalis 
muscle  and  fascia ;  the  transversalis 
fascia  is  carefully  picked  up  and  opened, 
and  the  subperitoneal  fat  and  peri- 
toneum exposed.  This  is  best  done 
first  near  Poupart's  ligament,  where 
there  is  least  danger  of  wounding  the 
peritoneum- 
Second  stage. — Separate  the  peri- 
toneum with  the  fingers  and  push  it 
over  to  the  middle  line,  the  ureter 
going  with  it.  Have  the  wound  held 
FiciQ.— i.ineof!nci«ionfor<a)Ka»tmi.  Well  opcii  With  deep  retractofs  and 
S'  ft*  l^Z\ws%"X7.\  ^^^^  !^'  the  vessel  at  the  brim  of  the 

inguinal  colotoniy,  (rf;,   lijpitutc  of    pdvis. 

wij(^jMii«:a-pubu;c>uotomy.  Third  Stage. — Carefully  clean  the 

vessel  in  the  middle  of  its  course  and 
pass  the  needle  from  within  outwards,  being  careful  not  to  include 
the  genito-crural  ner\'e. 

Fourth  stage. — Dry  the  wound,  suture  the  muscular  layers  with 
chromic  catgut,  and  close  the  wound  with  silkworm  gut 

Cooper's  operation  (Fig.  19,  </) — First  stage. — Make  an 
incision  about  a  finger's  breadth  above  Poupart's  ligament,  beginning 
just  external  to  the  spine  of  the  pubes,  the  centre  of  the  incision 
being  opposite  the  line  of  the  artery;  divide  the  external  oblique 
and  as  much  of  the  internal  as  may  appear  in  the  wound. 

Second  stage. — The  wound  being  held  well  open,  the  areolar 
tissue  is  torn  through  with  two  pairs  of  forceps,,  the  spermatic  cord 
defined  and  hooked  upwards. 

Third  slage.^Tear  through  the  transversalis  fascia,  and  with  a 
broad  spatula  hold  the  U])pcr  part  of  the  wound  well  up  so  that  the 
cord,  deep  epigastric  artery,  and  peritoneum  are  well  drawn  aside 
and  [>rotecled  from  injur)- ;  carefully  clean  the  artery  and  pass  the 
needle  from  within  outwards. 

Fourth  stage. — Rtpkice  the  structures,  suture  the  external 
oblique  with  chromic  catgut  and  close  the  wound 
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Abcmcthy's  operation  is  the  one  usually  performed,  since  by  it 
the  whole  of  the  artery  is  exposed,  and  the  surgt:on  may  therefore 
select  the  most  heaJlhy  part  for  the  application  of  ihc  ligature, 
whereas  by  Cooper's  method  only  the  lower  inch  of  the  vessel  is 
exposed,  and  this  close  to  the  origin  of  its  hranrhes.  Abernethy's 
operation  inflicts,  however,  greater  damage  on  the  abdominal  wall, 
and  consequently  there  is  more  likelihood  of  subsequent  hernia 
from  yielding  of  the  cicatrix. 

Transperitoneal  operation. — The  aorta  and  iliac  arteries 
may  be  reached  by  an  incision  into  the  abdnniinal  cavity  made  in 
the  middle  line  or  in  the  linea  semilunaris.  The  wound  being  lield 
well  open,  the  intestines  are  pushed  aside  and  protected  by  a  flat 
sponge  ;  the  peritoneum  over  the  artery  is  divided  to  a  small 
extent  and  the  vessel  is  secured. 

Collateral  circulation. — By  the  free  anastomoses  between 
the  branches  of  the  internal  iliac  with  those  of  the  profunda  femuris. 
The  internal  mammary  and  lumbar  arteries  also  anastomose  with 
the  deep  epigastric  and  circumSex  iliac  respectively. 


UGATURB  OF  THE  ARTERIES   OF  THE    LOWER   LIMB 


LIGATURE   OF  THE  COMMON    FEMORAL  ARTERY 


I  The  common  femoral  may  be  ligatured  just  below  Poupart's 

ligament,  where  it  is  contained  in  the  crural  sheath,  through  an 
incision  about  two  inches  long,  a  finger's  breadth  below  the  liga- 
ment, and  parallel  with  it,  i.e.  transversely  to  the  artery  (Fig.  21,  fl, 
pL  87).  Divide  the  fascia  lata  and  expose  the  anterior  layer  of 
the  crural  sheath.  Open  the  compartment  containing  the  artery, 
clean  the  vessel,  and  pass  the  needle  from  within  outwards.  The 
collateral  circulation  is  the  same  as  afier-ligature  of  the  external 
iliac,  the  deep  epigastric  and  circumflex  iliac  arteries  being,  however, 
above  the  point  of  deligation. 


LIGATURE  OF  THE   FEMORAL   ARTERY   IN   SCARPA'S   TRIANGLE 

Surgical  line. — From  a  point  midway  between  the  anterior 
superior  iliac  spine  and  the  symphysis  pubis  to  the  most  prominent 
ptiinl  of  the  inner  condyle,  the  thigh  being  abducted  and  rotated 
outwards  and  the  knee  semi-flexed. 

Surgical  anatomy  in  Scarpa's  triangle— Anterior  rela- 
tions.— Superficial  structures  and  fascia  lata.     At  the  apex  of  the 
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Space  the  artery  is  crossed  by  the  sartorius  muscle  and  internal 
cutaneous  nerve. 

Posterior  relations. — The  psoas,  pectineus,  and  adductor  bmis 
muscles.     At  tlie  upper  part  is  the  nene  to  tlie  pectineus.     At 

the  apex  of  the  space  the 

femoral   vein   passes  from 

within     outwards.        The 

profunda  vessels  inienene 

\  ^'"''^"li  between  the  artery  and  the 

\  ^^  a-lductor  brevis  muscle. 

\  k^^^  I        External  relations. — 

I  '  t|      ^^-^   Jhe  anterior  crural  ncr\*e. 

Internal  relations. — 
The  fenioral  vein  which 
passes  behind  the  artery  at 
the  apex  of  the  space. 

Operation — Position 
of  patient.  —  The  thigh 
is  abducti-d,  rotated  out- 
wards, and  slightly  flexed. 
Fli^t  stag'e. — Make  an 
incision  about  tliree  inches 
long  in  the  line  of  the 
artery,  the  centre  corre- 
sponding to  the  apex  of 
Scarpa's  triangle,  which  is 
about  a  hand's  breadth 
below  Poupart's  ligament 
Fio.  »— Ligature  of  the  tieht  femoral  Arterr  ai  the  If  thc  internal   saphcnous 

lurius  ;c-,feinb«I  vein;  ^.artery  (Follin).  VCm  IS  SCCn    draW   it    aside. 

Open  the  deep  fascia,  de- 
fine the  inner  edge  of  the  sartorius,  and  hook  the  muscle  out- 
wards. 

Second  stage. — Thc  situation  of  the  artery  is  now  determined 
by  the  finger.  The  internal  cutaneous  nen*e  crosses  the  vessel  at 
this  point,  and  if  seen  should  be  hooked  aside.  Open  the  sheath, 
clean  the  vessel,  and  pass  the  needle  from  within  outwards.^ 

*  The  direction  lo  pass  thc  needle  from  within  oui  is  usu.illy  instsied  upon.  Ft 
ts,  howr%-cr,  to  \x  v\y%crvLf\  iluit  at  tlic  a|^-x  of  Sutipa'»  triangle  thc  vein  (which  tbu 
dirrction  is  aimctl  at  avoiding)  usunlly  lies  behind  the  artery,  and  therefore  in  this 
situation  it  is  equally  endangered  from  whichever  side  the  needle  Ije  passed,  and 
coiucqucilly  the  itirgton  sliould  ami  at  avoiding  the  next  nK»l  importanl  stnicturr, 
i.e.  the  anterior  crural  ncnc,  and  should  pass  the  needle  from  without  inwurds. 
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Third  stag'e. — Dry  and  close  the  wound. 

Difficulties. — The  origin  of  the  profunda  is  liable  to  variation, 
and  if  ihe  branches  are  scattered  over  the  femoral  at  the  point  of 
ligature,  those  in  the  way  should  also  be  secured. 

Collateral  circulation  (Fig.  12,  p.  40).  —  The  profunda 
artery  replaces  the  femoral.  It  anastomoses  by  its  branches  with 
muscular  branches  of  the  femoral  and  popliteal  arteries,  with  the 
anastomolica  magna,  and  with  the  upper  articular  branches  of  the 
popliteal 


LTGATVRE    OF   THE    FEMORAL    ARTERY    IN    HUNTER's    CANAL 

Surgical  line. — See  femoral  in  Scarpa's  triangle  (p.  85). 

Anatomy. — Hunter's  canal  occupies  the  middle  third  of  the 
thigh. 

Anterior  relations. — Superficial   structures   and  deep   fascia, 
sariorius  muscle,  and  the  aponeurotic 
covering    of    the    canal.      The   long 
saphenous  nerve  lies  in  close  contact 
with  the  vessel 

E^osterlor  relations.  —  Adductor 
longus  and  magnus  muscles. 

External  relations. — Vastus  in- 
temus  muscle  and  femoral  vein,  and 
fora  *hort  distance  the  long  saphenous 
nerve. 

Internal  relations.  —  Adductor 
longus  and  magnus  muscles,  and  the 
sartorius  below. 

Operation — Position  of  patient 
as  for  ligature  in  Scarpa's  triangle 
(p.  86). 

First  stag'e.  —  Make  an  incision 
tlirce  inches  long  in  the  line  of  the 
artery  in  the  middle  of  the  thigh  Fic  >i.-Line  of  incUion  for  iiRMnn  of 
(Kig.  a  I,  r).  The  saphenous  vein  if  <^  Tir  ^""'S'' s'ci^''. 
seen  is  drawn  inwards  and  the  deep        jnancu,  (<■>  m  Hunief*  cmwi,  and 

,       ,  ••    •  1     »  T*    -  I  (*)  iHc  popIiiBal  artery. 

fascia    dividea.       Dehne     the     outer 

edge  of  the  sartorius  muscle  and  draw   it   inwards,  exjxjsing  the 

tendinous  covering  of  Hunter's  canal. 

Second  stage. — Divide  the  aponeurosis  carefully,  thereby  open- 
ing  Hunter's  canal.     Feel  for  the  vessel  and  hook  outwards  the 
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saphenous  ncn-c.     Open  the  sheath,  clean  the  artery,  and  pass  the 
needle  from  without  inwards. 

Collateral  circulation. — See  ligature  in  Scarpa's  triangle 
(p.  87). 

LIGATURE   OP   THE    POPLITEIjVL    ARTERY 

Surgical  anatomy— Anterior  relations, — Femur;  posterior 
ligament  of  the  knee-joint  and  popliteus  muscle, 

Posteriop  relations. — Hamstrings  above,  calf  muscles  below. 
Popliteal  vein  and  internal  popliteal  nerve  in  the  centre  of  the 
space  and  the  branch  of  obturator  ner\'e  above. 

Laterally. — Hamstrings  and  calf  muscles  and  a  quantity  of  fat 
At  the  up[)er  part  the  nerve  and  vein  arc  external. 

Seat  of  lig'ature.^Preferably  at  the  up[)er  jiart  from  the  inner 
side ;  also  above  or  below  by  a  posterior  incision  into  the  space. 

Operation  from  the  inner  side  (Fig.  2\,  J,  p.  S7) — Posi- 
tion.— Knee  semiflexed,  and  the  limb  rotated  outwards. 

First  stagre. — Make  an  incision  three  inches  along  parallel  with 
the  adductor  magnus  tendon,  commencing  at  the  junction  of  the 
middle  and  lower  thirds  of  the  thigh.  Define  the  tendon  of  the 
adductor  magnus  muscle. 

Second  stage.^Separate  the  adductor  magnus  nnd  hamstring 
tendons,  and  the  arterj'  will  be  found  just  behind  the  former. 
Open  the  sheath,  clean  the  vessel,  and  pass  the  needle  from  the 
outer  side  to  avoid  the  vein  and  nerve. 

Collateral  circulation. — The  anastomotica  magna  and  the 
upper  articular  arteries  above,  anastomosing  with  the  lower  articulars 
and  anterior  tibial  recurrent  below  the  point  of  li^^ature. 


LIGATURE   OF  THE   POSTERIOR   TIBIAL  ARTERV    IN    THE   LEG 

Surg'ical  line. — From  the  centre  of  the  popliteal  space  to  mid- 
way between  the  tendo  Achillis  and  thu  internal  malleolus. 

Surg'ical  anatomy — Anterior  relations.  From  above  down 
the  artery  lies  on  the  tibialis  posticus  and  flexor  longus  digitorum 
muscles,  the  tibia,  and  the  ankle  joinL 

Posterior  relations.— Above  the  solcus  and  gastrocnemius 
muscles,  below  deep  fascia,  annular  ligament,  and  uitegument  only. 
The  |iosteri(>r  tibial  nerve  crosses  the  artery  above. 

External  relations. — Along  the  lower  two-thirds  of  the  vessel 
the  posterior  tibial  nerve. 
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Internal  relations. — In  the  upper  third,  the  posterior  tibial 
nerve.      Venae  comites  accompany  the 
vessel,  and  unite  by  branches  across  it. 

Operation  —  Position.  —  Semiflex 
the  knee,  and  place  the  leg  on  its  outer 
side. 

First  stage.  —  Make  an  incision 
three  and  a  half  inches  long  in  the 
middle  of  the  leg,  slightly  behind 
the  inner  margin  of  the  tibia.  Open 
the  deep  fascia,  define  the  free  edge 
of  the  gastrocnemius,  and  draw  it 
aside. 

Second  stage* — Divide  that  portion 
of  the  soleus  which  arises  from  the 
inner  border  of  the  tibia,  and  open  up 
the  space  between  this  muscle  and  the 
deep  layer. 

Third  stage. — The  fascia  covering 
the  flexor  longus  digitorum  muscle  is 
now  divided,  and  the  artery  sought  for  Fig.  2a.~Line8  of  incision  for  ligature 

...         -  _,,  ^     ^.     °  .  of  the   postenor  tibial  artcr>'  in 

With    the    nnger.        The    nerve    lies    to    Us  the  middle  of  the  leg  and  behind 

outer  side.     Do  not  attempt  to  separate        '*>«=  in«r  malleolus. 
the  venae  comites,  but  pass  the  needle  from  the  nerve  if  possible. 
Fourth  stage. — Dry  the  wound  and  close  it 


UGATURE  OF  THE   POSTERIOR   TIBIAL   ARTERY   AT   THE  ANKLE 

Surg^ical  anatomy. — The  structures  behind  the  inner  ankle 
are  from  before  backwards  the  tendons  of  the  tibialis  posticus  and 
flexor  longus  digitorum  muscles,  the  posterior  tibial  artery  and 
veins,  the  nerve,  and  the  tendon  of  the  flexor  longus  hallucis. 

Operation  (Fig.  22). — Make  a  curved  incision  one  finger's 
breadth  behind  the  inner  malleolus,  the  concavity  of  the  curve 
being  forwards.  Divide  the  internal  annular  ligament,  and  the 
artery,  with  the  nerve  behind  it,  i.e.  nearer  the  heel,  will  be  exposed. 
Separate  the  veins  if  possible,  and  pass  the  needle  from  behind 
forwards.        * 

Collateral  circulation. — The  anterior  tibial  and  peroneal 
vessels  maintain  free  circulation  through  the  leg  and  foot 
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Second  stage. ^ — The  median  nerve  is  cleared  by  a  little  careful 
dissection  and  drawn  inwards  or  outwards  according  to  the  position 
it  holds  with  regard  to  the  artery. 

Third  stage. — The  artery  being  identilled  the  sheath  is  opened, 
the  veins  separated,  and  the  needle  parsed  from  the  side  to  which 
the  median  nerve  has  been  dravm. 

Fourth  stage. — Clean  and  close  the  wound.  The  arm  should 
be  kept  at  rest  on  a  pillow. 

Operation  at  the  bend  of  the  elbow  (Fig,  i3,  «,  p.  8o>— 
First  stage.  —  Make  a  2-inch  incision  along  the  inner  edge  of  the 
biceps  tendon  and  hook  aside  the  median  basilic  vein  and  internal 
cutaneous  nerve.  The  deep  fascia,  reinforced  by  the  bicipital,  is 
now  exposed  and  divided.  The  bicipital  fascia  should  be  cut  as 
little  as  possible,  the  incision  being  placed  high  enough  up  to 
avoid  it  altogether  if  circumstances  will  permit. 

Second  stage. — The  artery,  accompanied  by  its  veins,  is  now 
seen  with  the  median  nerve  close  to  its  inner  side.  The  venae 
comites  are  separated^  the  artery  cleaned,  and  the  needle  passed 
from  within  outwards. 

Third  stage. — Cleanse  and  close  the  wound. 

Collateral  circulation. — If  the  ligature  is  above  the  profunda* 
collateral  circulation  is  carried  on  by  branches  of  the  circumflcK 
and  subscapular  arteries  above,  with  ascending  branches  of  the 
superior  profunda  and  muscular  vessels  below.  If  the  ligature  is 
between  the  two  prtifund^,  the  anastomoses  between  these  and  the 
ulnar,  radial,  and  interosseous  recurrent  arteries  carry  on  the  blood 
supply. 

Ligature  at  the  bend  of  the  elbow  places  the  anastomotic  artery 
above  the  point  of  ligature, 

Ur.ATt'RE  OF  THF.  RADIAL  ARTERY  IN  THE  FOREARM 

Surgical  line. — From  a  point  midway  between  the  condyles  of 
the  humerus  to  the  styloid  process  of  the  radius. 

Surgical  anatomy — Anterior  pelatlons. — Supinator  longus 
muscle  in  the  upper  part,  in  the  lower  half  the  vessel  is  superficial. 

Posterior  relations. — From  above  down  the  biceps  tendon, 
supinator  brevis  pronator  radii  teres,  flexor  sublinus  digitorum, 
flexor  longus  pollicis,  pronator  quadratus  muscles,  and  finally  the 
radius. 

External  relations. — Supinator  longus.  The  radial  nerve  lies 
close  to  the  artery  in  the  middle  of  the  fcrearm. 
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Internal  relations. — Pronator  radii  teres  and  flexor  carpi 
radialis  muscles.  Venic  comites  accompany  the  radini  and  com- 
municat-*  in  front  of  it  by  numerous  branches. 

Seat  of  operation. — At  the  wrist  or  in  the  upper  third. 

Operation  at  the  wrist  (Fig.  i8,  r,  p.  80). — The  forearm 
being  ^pinated,  make  an  incision  about  an  inch  and  a  half  long 
over  the  pulse  midway  between  the  supinator  longus  and  flexur 
carpi  radialis  tendons.  If  the  radial  vein  is  seen  it  must  be 
hooked  aside;  the  thin  deep  fascia  is  picked  up  and  opened,  and 
the  artery  separated  from  its  veins  if  possible.-  The  needle  may 
be  passed  from  cither  side. 

Operation  in  the  upper  third  of  the  forearm  (Fig.  18,  ^, 
p.  80) — First  stage. — Make  an  incision  about  two  and  a  half 
inches  long  in  the  line  of  the  artery,  taking  care  to  avoid  any 
cutaneous  veins  which  may  be  present.  Divide  the  deep  fascia  at 
the  edge  of  the  supinator  longus  muscle,  a  bluish-while  line  some- 
times indicating  the  situation.  Define  the  edge  of  the  muscle  and 
draw  it  outwards. 

Second  stage. — The  artery  and  its  veins  are  now  seen  lying  on 
the  tendon  of  the  pronator  teres.  The  needle  is  passed  from  with- 
out inwards,  the  veins  being  included  if  ihey  cannot  be  readily 
separated. 

Third  stage. — Replace  the  muscle  and  close  the  wound. 

Collateral  circulation. — The  blood  is  conveyed  by  the  other 
arteries  of  the  forearm. 


4 
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LIGATURE   OF  THE    RADIAL    ARTERY    IN   THE    "SNUFF-BOX" 

Make  an  incision  midway  between  the  tendons  of  the  extensor 
primi  and  secundi  intcrnodii  pollicis  muscles  extending  from  the 
lower  end  of  the  radius  to  the  base  of  the  metacarpal  bone. 
Divide  the  skin  carefully,  expose  and  hook  aside  the  radial  vein, 
open  the  fascia  and  feel  for  the  vessel  which  crosses  the  wound 
obli'iuely ;  a  small  branch  of  the  radial  nerve  may  be  met  with 
and  should  be  drawn  aside,  P;iss  the  needle  from  either  side 
without  attempting  to  separate  the  companion  veins. 


LIGATURE   OP   THE   ULNAR    ARTERY    IN   THE   FOREARM 


Surgical  line. — Draw  a  hne  from  the  tip  of  the  internal 
condyle  of  the  humerus  to  the  radial  side  of  tl»e  pisiform  bone. 
From  the   middle   of  the  bend  of  the  elbow  draw  a  line  to  the 
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junction  of  the  upper  and  middle  thirds  of  the  first  line.      This 
line  and  ihc  lower  two-thirds  of  the  first  mark  the  ulnar  artery. 

Surgical  anatomy — Anterior  relations. — The  superficial 
flexors.  At  iis  origin  it  is  crossed  by  the  median  ner\'e,  and  in 
the  lower  half  it  is  concealed  by  the  tendon  of  the  flexor  carpi 
ulnaris. 

Posterior  relations. — The  brachialis  amicus  in  the  upper  part, 
and  flt'Nor  profundus  ciigitoruni  muscle  in  the  rest  of  its  extent. 

Internal   relations. — The   flexor  carpi  ulnaris  muscle.      The 
ner\'e  joins  the  artery  at  the  junction  of  the  upper  and  middle 
thirds,  and  lies  close  to  it  on  the  inner  side. 

External    relations. — The    flexor    subltmis 

digitorum    muscle.       Vena;  comitcs  accompany 

the  artery,  and  frequently  communicate  across  it. 

Seat   of  operation  and  position. — As 

for  the  radiiil  artery  (p.  79). 

Operation  at  the  wrist  (Fig.  18,  e) — First 
stage. — An  incision  about  an  inch  and  a  half 
long  is  made  just  external  to  the  tendon  of  the 
flexor  carpi  ulnaris  muscle,  any  superficial  vtins 
being  avoided.  The  deep  fascia  is  divided,  and 
the  wrist  being  flexed,  the  tendon  is  hooked 
inwards. 

Second  stage. — Hoole  the  ulnar  nerve  in- 
wards if  necessar)'.     The  artery,  with  its  venae 
romitcs,  and  having  the  ulnar  nerve  close  to  its 
/jk\  inner   side,   is   now   exposed.      The    needle   is 

^^  [lasstd  from  within  outwards ;  llie  veins  may  be 

^'"'f^u^r.l.iti^S.  included  if  necessary. 

!JThi'*iib!lw"*t*l*thc        Operation  in  the  middle  of  the  forearm 
rwiui  ill  ui  upper  (Fig.  iS,j/) — Flrststage. — Makeanincisionahoui 
(^"riic  t"nLrin"iii  three  inches  long  in  a  line  drawn  from  the  front 
«ibi  wii'  *"**  ^'^  '^^  '^®  '""*^''  condyle  to  the  outer  margin  of  the 
pisiform  bone.     The  deep  fascia  is  now  divided. 
A  white  line  is  sometimes  present  indicating  the  edge  of  the  flexor 
carpi  ulnaris ;  if  this  can  be  recognised,  the  fascia  should  be  opened 
along  it.     The  space  between  the  flexor  carpi  ulnaris  and  flexor 
sublimis  digiiorun»  is  now   opened,  and  the  muscles  must   be  re- 
laxed by  flexing  the  wrist ;  draw  these  apart,  and  the  ulnar  nerve 
comes  into  view. 

Second  stage. — Hook  the  nerve  inwards,  the  artery  will  be 
seen  comsUig  obliijucly  inwards  accompanied  by  its  veins;  pass  the 
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needle  from  \rlihin  outwards,  including  the  veins  in  the  ligature  if 
they  are  not  easily  separated. 

Third  stage. — Replace  the  structures  and  close  the  wound. 

Difficulties. — If  the  incision  is  made  loo  far  to  the  radial  side, 
Ihc  interspace  between  the  flexor  sublimis  digitorum  and  palmaris 
longus  muscles  may  be  opened  in  mistake,  and  the  artery  missed. 

Collateral  circulation. — The  blood  is  conveyed  by  the  other 
arteries  of  the  forearm. 


UGATtTRE   OF  THE    ARTERIES   OF  THE   ABDOMEK 
LIGATURE    OF   THE    ABDOMINAL    AORTA 

Seat  of  ligature. — Between  the  origin  of  the  inferior  mesen- 
teric arterj-  and  the  bifurcation. 

Operation. — The  same  steps  are  necessary  as  for  ligature  of 
the  common  iliac,  the  incision  being  carried  rather  higher  up 
above  the  umbilicus. 

Collateral  circulation. — By  the  internal  mammar)',  inter- 
costals,  and  lumbar  arteries,  anastomosing  with  the  epigastric,  ilio- 
lumbar, and  circumflex-iliac  arteries  ;  and  by  the  inferior  mesenteric 
with  the  hemorrhoidals  and  branches  of  the  internal  pudic  artery. 


MG.\TtTRE   OF   THE   COMMON    ILIAC   ARTERV 


I  Surgical  line. — From  a  point  a  finger's  breadth  below  and  to 

the  left  of  the  umbilicus  to  one  midway  between  the  symphysis 
pubis  and  anterior  superior  iliac  spine.  The  upper  third  indicates 
the  position  of  the  common  iliac  artery,  the  lower  two-thirds  that  of 
the  external  iliar. 

Surgical   anatomy — Anterior    relations. — Peritoneum,   in- 
testines, and  branches  of  the  sympathetic  ncr\e.    The  ureter  crosses 
'      at  the  point  of  bifurcation.     On  the  left  side  the  superior  hacmor- 
rhoidal  artery  and  rectum. 

Posterior  relations. — On  the  right  side  both  common  iliac 
veins  lie  behind  the  artery ;  on  the  left  the  left  vein  is  posterior. 

External  relations. — On  both  sides  the  psoas  magnus  muscle. 
On  the  right  ihc  companion  vein  and  commencement  of  the 
inferior  vena  cnva  lie  i>etween  the  artery  and  muscle. 

Internal  relations. — The   vein    lies  to   the   inner  side  of  the 
common  iliac,  and  on  the  right  side  the  right  and  left  veins  pass 
ind. 
VOU  111  O 
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Operation. — The  incision  is  the  same  as  that  for  ligature  cf 
Ihe  external  iliac  by  Abcrnethy's  method  (p.  83),  but  is  carried 
higher  up  and  curved  towards  the  umbilicus.  The  abdominal  wall 
is  divided  and  the  peritoneum  reflected,  as  in  lignturo  of  ihe  ex- 
ternal iliac,  whieh  vessel  may  be  traced  upwards  until  the  common 
trunk  is  arrived  at.  The  artery  niust  be  carefully  cleaned,  and  care 
taken  not  to  wound  the  large  vein  in  its  neighbourhood.  The 
needle  should  he  passed  from  within  out. 

The  common  iliac  and  the  aorta  may  also  be  ligatured  through 
an  incision  in  the  loin,  extending  from  the  tip  of  the  last  rib  to  the 
iliac  crest,  and  along  this  to  a  point  just  internal  to  the  anterior 
superior  iliac  spine.  The  parietes  are  divided,  and  the  vessel 
exposed  by  separating  the  peritoneum  and  pushing  it  towards  the 
m  ddle  line.     The  transperitoneal  operation  may  also  be  adopted 

(p.  »5)- 

Collateral  circulation. — By  the  anastomoses  between  the 
internal  manmiary,  deep  epigastric,  and  luniljar  arteries,  with  the 
iliolumbar  and  circumflex  iliac.  The  visceral  branches  of  the  in- 
ternal iliac  anastomose  with  those  of  tlie  opposite  side,  and  the 
lateral  with  the  middle  sacral.  Also  the  haemorrhoidal  branches 
of  ihc  internal  iliac  anastomose  with  the  superior  haemorrhoidal 
from  the  inferior  mesenteric. 


LIGATURE  OF  THE   INTERNAL    ILIAC   ARTERT 

Surg'ical  anatomy — Anterior  pelatlons. — Ureter  and  peri- 
toneum.    Rectum  on  the  left  si^le. 

Posterior  relations, — Pyriformis,  lumbo-sacral  cord,  and  the 
vein. 

External  relatJons. — Psoas  magnus.     Pelvic  wall 

Internal  relations,— The  vein.  Pyriformis  muscle  and  sacral 
nerves. 

Operation. — Make  an  incision  as  for  ligature  of  the  external 
iliac  (p.  83),  commencing  it  a  liUle  higher  up.  Conduct  the 
operation  as  for  that  vessel.  By  tracing  the  course  of  the  e.xternal 
iliac  upwards  the  internal  will  be  found.  Clean  the  vessel  care- 
(w\]y\  and  pass  the  needle  from  within  outwards. 

Collateral  circulation. — By  the  vessels  of  the  opi>ositc  side, 
the  lumbar  arteries  and  the  anastomoses  of  the  obturator,  gluteal, 
sciatic,  and  pudic  vessels,  with  branches  of  the  femoral 
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LIGATURE   OF   THE   GLUTEAL   ARTERY 

Surgical  line. — Draw  a  line  from  the  posterior  superior  iliac 
MDi^  to  ihe  great  trochanter,  the  limb  being  slightly  ficxud  and 
"rocitetl  in,  the  junction  of  the  upper  with  the  middle  third  of  the  line 
marks  the  point  of  emergence  of  the  artery  from  the  sciatic  notch. 

Surg^ical   anatomy. — The   vessel    leaves    the    pehis   at    the 

upper  border  of  the  pyriformis  between  it  and  the  gluteus  minimus 

loscle,  and  is  covered   by  the  gluteus  mediivs  and  maximus,  the 

icial    branch   lying   between    these   muscles.       The  superior 

gluteal  ner\e  lies  below  and  external. 

Operation. — The  patient  is  rolled  well  over,  so  that  the  limb 
huigs  o%*er  the  side  of  the  table.  Make  a  free  incision  from  the 
[icsterior  superior  iliac  spine  in  a  line  to  the  upper  part  of  the 
great  trochanter.  Separate  the  fibres  of  tht.-  gluteus  niaximus  with 
the  handle  of  the  scalpel,  and  the  edges  of  the  gluteus  nicdius  and 
pffiformis,  dividing  these  if  necessary.  Trace  the  artery  as  far  to 
the  cSTdiac  side  as  possible,  in  order  to  avoid  passing  the  ligature 
dose  to  its  point  of  bifurcation.  Pass  the  needle  from  the  nerve, 
mcluiling  the  veins,  unless  they  can  be  easily  separated. 

Collateral  circulation.  —  Through  the  sciatic  artery  and 
t>raoches  of  the  profunda  fcmoris. 


LIGATURE   OF  THE   EXTERNAL    ILL\C    ARTERY 

Surgical  line. — See  Ligature  of  the  Common  Iliac  (p.  81). 

Surgical  anatomy — Anterior  relations. — Peritoneum  and  a 

i^ation  of  the  iliac  fascia;  close  to  Pouparl's  ligament,   the 

■  ircumflex  iliac  vein,  the  spermatic  vessels,  and  vas  deferens. 

The  ureter  cros-ses  the  artery  at  its  origin,  and  the  genital  branch 

of  the  genito-crural  nerve  lies  on  the  sheath.     The  left  artery  is 

aossed  by  the  sigmoid  flexure,  the  right  by  the  end  of  the  ileum. 

Posterior  relations. — Psoas  magnus,  and  on  the  inner  side  the 
>ein. 

External  relations. — Psoas  magnus  and  fascia. 

Internal  relations, ^The  vein. 

Aberuethy's  operation  (Fig.  ig,  b,  p.  84) — Position  of  the 
patient. — Dorsal,  with  the  thighs  supported  by  a  pillow. 

Fii*st  stage. — Make  a  curved  incision  from  a  point  an  inch 
ahove  and  an  inch  internal  to  the  anterior  superior  iliac  spine, 
to  a  point  opposite  tlie  middle  of  I^oupart's  ligament  or  slightly 
[kJ    to    it       Successively    divide    the    three    muscles    in    the 
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abdominal   wall,  being  careful  when   the  transvcrsalis  19  reached 
that    the    underlying    transvcrsalis   fascia    is   not   divided   with   it; 

otherwise  the  peritoneum,  which  lies 
immediately  beneath,  may  be  mistaken 
for  this  fascia  and  opened.  Except 
in  very  ihin  jiatients,  a  thin  layer  of 
fat  intervenes  between  the  transversalis 
muscle  and  fascia  j  the  transversalis 
fascia  is  carefullypicked  up  and  opened, 
and  the  subperitoneal  fat  and  peri- 
toneum exposed.  This  is  best  done 
first  near  Poupart's  ligament,  where 
there  is  least  danger  of  wounding  the 
peritoneum. 

Second  stage. — Separate  the  peri- 
toneum with  the  fingers  and  push  it 
over  to  the  middle  line,  the  ureter 
going  with  it.  Have  the  wound  held 
well  open  with  deep  retractors  and 
feel  fur  the  vessel  at  the  brim  of  the 


Fh^  19.— Line  of  incision  for  t*)]!!!*!!^- 
umy,   (#)  tigaturr  of  the    eiciem.i1 
iliac    hy    Aljemcthy'»    method,    (t ) 
inguinal  colotomy.  {dl,   ligature  of    pelvis 
ihccxlcrnalilUcbyConpcr'sniclhod,     " 
and  (i-)  tupra-pubic  cyucKotny. 


Third  sUge.— Carefully  clean  the 
vessel  in  the  middle  of  its  course  and 
pass  the  needle  from  within  outwards,  being  careful  not  to  include 
the  genito-crural  ner\e. 

Fourth  stsige* — Dry  the  wound,  suture  the  muscular  layers  with 
chromic  catgut,  and  close  the  wound  with  silkworm  gut. 

Cooper's  operation  (Kig.  19,  d) — First  stage. — Make  an 
incision  about  a  finger's  breadth  above  Poupart's  ligament,  beginning 
just  external  to  the  spine  of  the  pubes,  the  centre  of  the  incision 
being  opposite  the  line  of  the  artery;  divide  the  external  oblique 
and  as  much  of  the  internal  as  may  apjK-ar  in  the  wound. 

Second  stage. — The  wound  being  held  well  open,  the  areolar 
tissue  is  turn  through  with  two  pairs  of  forceps,  the  spermatic  cord 
defined  and  hooked  upwards. 

Third  stage. — Tear  through  the  transversalis  fascia,  and  with  ft 
broad  spatula  hold  the  upper  part  of  the  wound  well  up  so  that  the 
cord,  deep  epigastric  artery,  and  peritoneum  are  well  drawn  aside 
and  protected  from  injury  j  carefully  clean  the  artery  and  pass  the 
needle  from  within  outwards. 

Fourth  stage. —  Replace  the  structures,  suture  the  external 
oblique  with  chromic  catgut  and  close  the  wound. 


Ill 
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Abemethy*s  operation  is  the  one  usually  performed,  since  by  it 
ihe  whole  of  the  artery  is  expo<M;d,  and  the  surgeon  may  therefore 
select  the  most  healthy  part  for  the  application  of  the  ligature, 
whereas  by  Cooper's  method  only  the  lower  inch  of  the  vessel  is 
exposed,  and  this  close  to  the  origin  of  its  branches.  Abernethy's 
operation  inflicts,  however,  greater  damage  on  the  abdominal  wall, 
ind  consequently  there  is  more  likelihood  of  subsequent  hernia 
fjom  )-ielding  of  the  cicatrix. 

Transperitoneal  operation. — The  aona  and  iliac  arteries 
may  be  reached  by  an  incision  into  the  abdominal  cavity  made  in 
the  middle  line  or  in  the  iinca  semilunaris.  The  wound  being  huld 
well  open,  the  intestines  are  pushed  aside  and  protected  by  a  Hat 
sponge;  the  peritoneum  over  the  artery  is  divided  to  a  small 
extent  and  the  vessel  is  secured. 

Collateral  circulation. — By  the  free  anastomoses  between 
the  branches  of  the  internal  iliac  with  those  of  the  profunda  femoris. 
The  internal  mammary  and  lumbar  arteries  also  anastomose  with 
the  deep  epigastric  and  circumflex  iliac  respectively. 

LIGATURE   OF   THE   ARTERIES    OF   THE    LOWER    LIMB 
LIGATURE    OF   THE   COMMON    FEMORAL   ARTERY 

The  common  femoral  may  be  ligatured  just  below  Poupart*s 
ligament,  where  it  is  contained  in  the  crural  shcnth,  through  an 
incision  about  two  inches  long,  a  finger's  breadth  bcluw  the  liga- 
ment, and  parallel  with  it,  ue,  transversely  to  the  artery  (Fig.  21,  a, 
p.  87),  Divide  the  fascia  lata  and  expose  the  anterior  layer  of 
the  crural  sheath.  Open  the  com])artment  containing  the  artery, 
clean  the  vessel,  and  pass  the  needle  from  within  outwards.  The 
colUteral  circulation  is  the  same  as  after-ligature  of  the  external 
iliac,  the  deep  epigastric  and  circumflex  iliac  arteries  being,  however, 
above  the  point  of  deligation. 


UGATURE  OF  THE   FEMORAL   ARTERY    IN   SCARPA'S   TRIANGLE 

Surgical  line. — From  a  point  midway  between  the  Anterior 
su[>enor  iliac  spine  and  the  symphysis  pubis  to  the  most  prominent 
point  of  the  inner  condyle,  the  thigh  being  abducted  and  rotated 
outwards  and  the  knee  setni-flexcd. 

Surgical  anatomy  in  Scarpa's  triangle — Anterior  rela- 
tions.— Superficial  structures  and  fascia  lata.      At  the  apex  of  the 
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space  the  artery  is  crossed  by  the  sartorius  muscle  and  internal 
cutaneous  nen'e. 

Posterior  relations. — The  psoa.s,  pectineus,  and  adductor  brevis 
muscles.     At  the  upper  port  is  the  nerve  to  the  pectineus.     At 

the  ai>ex  of  the  space  the 

femoral    vein   passes   from 

within     outwards.        The 

M^^^M  profunda  vessels  intervene 

V  ^^^^^ft  between  the  artcr)'  and  the 

\  ^  adductor  brevis  muscle. 

\  i_^^V    •?         External  relations. — 

i  tI      ^'^  The  arituriiif  crurul  ner\'e. 

Internal  relations, — 
The  fuiuorul  vein  which 
passes  behind  the  artery  at 
the  apex  of  the  s(>ace. 

Operation — Position 
of  patient.  —  The  thigh 
is  abducted,  rotated  out- 
wards, and  slightly  flexed. 
First  stage. — Make  an 
incision  about  three  inches 
long  in  the  line  of  the 
artcr)',  the  centre  corre- 
sponding to  the  apex  of 
Scarpa's  triangle,  which  is 
about  a  hand's  breadth 
below  Poupart's  ligament 

FiO.  »ow— Ligature  of  ihe  right  remoral  artery  nt  ihe    If  the    internal    SaphrnOUS 
apex  of  S<;^rpa's  tnAni;le.     /t,   deep  TaMla;  ^,  sar-  *  '^         -  i 

tonus ;r,feiiKiral  vein;  </,arwry(FvninX  VCin  IS  Seen   draw   It   OSIUe. 

Open  the  deep  fascia,  de- 
fine the  inner  edge  of  the  sartorius,  and  hooJc  the  muscle  out- 
wards. 

Second  stage. — The  situation  of  the  artery  is  now  determined 
by  the  fuigcr.  The  internal  cutaneous  ner\'e  crosses  the  vessel  at 
this  point,  and  if  seen  should  be  hooked  aside.  Open  the  sheath, 
clean  the  vessel,  and  pass  the  needle  from  within  outwards.* 

*  The  direction  lo  pass  the  rwedle  from  within  out  is  usually  insisterl  upon.  It 
is,  howTvrr.  to  br  olwrrvi-J  that  at  the  a(x'X  of  Scnrp.i  *  Inanglc  the  vnn  (which  this 
direction  is  aimed  nl  avoiding)  usunlly  lies  behind  ihr  ariLTv.  oiul  thcirfore  in  this 
sttuaiion  it  is  equally  endangered  from  whichever  side  the  netrdle  be  fms^ed,  and 
consequently  the  surgeon  should  aim  at  avoiding  the  next  mo«t  itiiportani  structure, 
i,i,  ihe  anterior  crural  nerve,  and  should  pass  the  needle  from  wiUiout  inwards. 


Ill 
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Third  sta^e. — Dry  and  close  the  wound. 

Difficulties. — The  origin  of  the  profunda  is  liable  to  variation, 
and  if  the  branches  are  scattered  over  the  femoral  at  the  point  of 
ligature,  those  in  the  way  should  also  be  secured. 

Collateral  circulation  (Fig.  12,  p.  40).  —  The  profunda 
artery  replaces  the  femoral.  It  anastomoses  by  its  branches  with 
muscular  branches  of  the  femoral  and  popliteal  arteries,  with  the 
aiustomotica  magna,  and  with  the  upper  articular  branches  of  the 
popliteal 


1     "'t 


UGATtTRE   OF  THE    FEMORAL   ARTERY   IN    HUKTER's  CANAt 

Surreal  line. — See  femoral  in  Scarpa's  triangle  (p.  85). 

Anatomy. — Hunter's  canal  occupies  the  middle  third  of  the 
thigh. 

Anterior   relations. — Superficial   structures   and   deep   fascia, 
sartoriuA  muscle,  and  the  aponeurotic 
ancring    of    the    canal.      The   long 
saphenous  nerve  lies  in  close  contact 
with  the  vessel 

Posteriop  relations.  —  Adductor 
longus  and  magnus  muscles. 

External  relations. — Vastus  in- 
icmus  muscle  and  femoral  vein,  and 
for  a  short  distance  the  long  saphenous 
ncn-e. 

Internal  relations.  —  Adductor 
longus  and  niagnus  muscles,  and  the 
sartorius  below. 

Operation — Position  of  patient 
as    for    ligature    in    Scarpa's    triangle 

(p.  86X 

First  staffe. — Make  an  incision 
three  inches  long  in  the  line  of  the 
artery  in  the  middle  of  the  thigh 
(Fig.  21,  r).  The  Si\phenous  vein  if 
seen  is  drawn  inwards  and  the  deep 
tascia  divided.  Define  the  outer 
edge  of  the  sartorius  muscle  and  draw  it  inwards,  exposing  the 
lendintius  covering  of  Hunter's  canal. 

Second  stage. — Divide  the  aponeurt>sis  carefully,  thereby  open- 
ing  Hunter's  canal.     Feel  for  the  vessel  and  hook  outwards  the 


Fic  »i.— tine  of  ind^on  for  Hsalure  of 
(a)  the  ctJtimioin  fcnioml,  (4^)  the 
femoral  u  the  apex  o(  St  stiyA'* 
trianck.  (r)^  in  Hunter's  canal,  aiitj 
iff)  tiie  {KtptiicAl  wicry. 
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saphenous  nerve.     Open  the  sheath,  clean  the  artery,  and  pass  the 
needle  from  without  inwards.  j 

Collateral    circulation. — See  ligature   in   Scarpa's  triangle    \ 
(p.  87). 
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LIGATURE   OF   THE   l>OPLITEi\L  ARTERT 

Surgical  anatomy — Anterior  relations. — Femur;  posterior 
ligament  of  the  knee-joint  and  popliteus  muscle. 

Posterior  relations. — Hamstrings  above,  calf  muscles  below. 
Popliteal  vein  and  internal  popliteal  nerve  in  the  centre  of  the 
space  and  the  branch  of  obturator  nerve  above. 

Laterally. — Hamstrings  and  calf  muscles  and  a  quantity  of  fat. 
At  the  up[jer  part  the  nerve  and  vein  are  external. 

Seat  of  lig"ature. — Preferably  at  the  upper  part  from  the  inner 
side  ;  also  above  or  below  by  a  posterior  incision  into  the  space. 

Operation  from  the  inner  side  (Fig.  21,  </,  p.  87) — Posi- 
tion.— Knee  semiflexed,  and  the  limb  rotated  outwards. 

First  stage. — Make  an  incision  three  inches  along  parallel  with 
the  adductor  magnus  tendon,  commencing  at  the  junction  of  the 
middle  and  lower  thirds  of  the  thtgh.  Define  the  tendon  of  the 
adductor  magnus  muscle. 

Second  stag'O. — Separate  the  adductor  magnns  and  hamstring 
tendons,  and  the  artery  will  be  found  just  behind  the  former. 
Open  the  sheath,  clean  the  vessel,  and  pass  the  needle  from  the 
outer  side  to  avoid  the  vein  and  nerve. 

Collateral  circulation.— The  anastomotica  magna  and  the 
upper  articular  arteries  above,  anastomosing  with  the  lower  articulars 
and  anterior  tibial  recurrent  below  the  point  of  ligature, 

LIGATURE  OP  THE   POSTERIOR   TIBIAL   ARTERY   IN  THE   LEG 

Surg^ical  line. — From  the  centre  of  the  popliteal  space  to  mid- 
way between  the  tendo  AchilHs  and  the  internal  malleolus. 

Surg^ical  anatomy — Anterior  relations.  — From  above  down 
the  artery  lies  on  the  tibialis  posticus  and  flexor  longus  digilorum 
muscles,  the  tibia,  and  the  ankle  joint. 

Posterior  relations. — Above  the  soleus  and  gastrocnemius 
muscles,  below  deep  fascia,  annular  Ugamenl,  and  integument  only. 
The  posterior  tibial  nerve  crosses  the  artery  alxive. 

External  relations.  -  Along  the  lower  two-thirds  of  the  vessel 
tiie  posterior  tibial  nerve. 


* 
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Intertial  relations.— In   the  upper  third,  the  posterior  tibial 
Bene      Venae   conutes  accompany  the 
losel,  and  unite  by  branches  across  iL 

Operation  -  Position.  —  Semiflcx 
the  luiee,  and  place  the  leg  uii  its  outer 
fide. 

First  sta^e.  —  Make  an  incision 
^art  and  a  half  inches  Jong  in  the 
Middle  of  the  leg,  slightly  behind 
Ibe  inner  margin  of  the  tibia.  Open 
tbe  deep  fascia,  define  the  free  edge 
of  the  gastrocnemius,  and  draw  it 
side. 

Sooond  stacre. — Divide  that  portion 
of  the  soleus  which  arises  from  the 
inner  border  of  the  tibia,  and  open  up 
the  space  between  this  muscle  and  the 
ieep  layer. 

Third  stacT®- — The  fascia  covering 
the  flexor  longus  digitorum  muscle  is 
BOW  divided,  and  the  artery  sought  for 
with  the  finger.  The  nerve  lies  to  its 
cniier  side.  Do  not  attempt  tu  separate 
tic  venae  comites,  but  pass  the  needle  from  the  nerve  if  possible. 

Fourth  stage. — Dry  the  wound  and  close  it. 


Fiii.  7j,— I.ine*  of  inclAionfornBiitnre 
of  ihe  uf»l»;riur  tibuil  arlery  in 
the  rnklntc  ff  tlir  leg  ami  bctiind 
the  inner  aulleulua. 


UC^TtfRE    OF   THE    POSTERtOR    TIBIAL    ARTERY    AT   THE   ANKLE 

Surgical  anatomy. — The  structures  behind  the  inner  ankle 
arc  from  before  backwards  the  tendons  of  the  tibialis  posticus  and 
flexor  longas  digitorum  muscles,  the  posterior  libial  artcr)-  and 
veins,  the  nerve,  and  the  tendon  of  the  flexor  longus  hallucis. 

Operation  (Fig.  22).  — Make  a  curved  incision  one  finger's 
Iveadlh  behind  the  inner  malleolus,  the  concavity  of  the  cur\'c 
bang  forwards.  Divide  the  internal  annular  ligament,  and  the 
aitcry,  with  the  nerve  behind  it, />.  nearer  the  heel,  will  be  exposed. 
Separate  the  veins  if  possible,  and  pass  the  needle  from  behind 
fonra  rd>v 

Collatei^  circulation.  -The  anterior  tibial  and  peroneal 
lends  maintain  free  circulation  through  the  leg  and  fooL 
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LIGATURE    OF   THE    PERONEAL    ARTERY 

Surgical  anatomy. — The  vessel  lies  on  the  posterior  surface 
of  the  fibula,  in  a  tendinous  canal  beneath  the  flexor  longus  hallucis 
muscle,  and  is  accompanied  by  vens  comites. 

Seat  of  ligature. — Middle  of  the  leg. 

Operation — Position. —Thigh  adJucted,  knee  semiflexed,  and 
the  foot  resting  on  its  inner  border.  Make  an  incision  three  inches 
long  in  the  middle  of  the  leg  on  to  the  outer  border  of  the  fibula. 
When  the  deep  fascia  has  been  divided,  the  solcns  muscle  comrs 
into  viewj  and  must  be  drawn  inwards.  The  flexor  longus  hallucis 
is  now  carefully  peeled  ofl"  the  posterior  surface  of  the  fibula 
until  the  tendinous  canal  containing  the  arter)'  is  exposed.  The 
needle  is  passed  from  either  side,  the  veins  being  included  in 
the  ligature. 

Collateral  circulation. — By  the  anterior  and  posterior  tibials. 


LIGATURE    OF    THE    ANTERIOR    TIBIAL    ARTERY 


Surgical  line. — From  the  inner  margin  of  the  head  of  the 
fibula  to  midway  between  the  two  malleoli. 

Surgical  anatomy — Aniepior  relations. — The  artery  is  at 
first  deeply  placed,  hut  becomes  more  siijjerficial  as  it  descends.  It 
is  overlapped  by  the  tibialis  anticus  and  extensor  longus  digitorum 
muscles.  At  the  jutiction  of  the  upper  and  middle  thirds  of  (he  leg 
the  extensor  proprius  hallucis  is  placed  between  the  vessel  and  the 
digitorum  muscle,  and  in  the  lower  third  crosses  the  artery  to  the 
inner  side. 

The  anterior  tibial  nerve  lies  in  front  of  the  vessel  in  its  middle 
third. 

Posterior  relatlons.^Interosscous  membrane,  tibia,  and  ankle 
joint. 

External  relations. — Extensor  longus  digitorum  in  ihe  upper 
third,  below  the  extensor  proprius  hallucis.  The  ner\'e  lies  external 
to  the  arter)'  above  and  below. 

Internal  relations. — Tibialis  anticus  muscle,  and  in  the  lower 
third  the  extensor  proprius  hallucis. 

Vena;  comites  accompany  the  artery  and  communicate  by  cross 
branches. 

Seat  of  ligature.— Lower  half  of  the  leg  (Fig.  23,  d). 
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Operation — Position. — Leg  extended  and  rotated  inwards 

Firsi  stage.  —  Make  an  incision  about  two  and  a  half  inches  long 
in  the  line  of  the  artery,  open  the  deep  fascia,  and  sepamte  the 
bbulis  onticus  and  extensor  proprius  hallucis  muscles.     This  will 
be  Eaciliuted  if  an  assistant  flexes  the  foot     The 
muscles  must  be  held  aside  with  retractors. 

Second  stage. — If  the  nerve  is  lying  on  the 
anery  it  should  be  hooked  outwards.  The  veins 
are  separated  if  possible,  and  the  artery  cleaned, 
the  needle  beirj  passed  from  without  inwards. 

Third  stage.  -Cleanse  and  close  the  wound. 

Difficulties. -If  an  attempt  is  made  to  tie 
the  vessel  high  up  (Kig.  23,  «),  'he  operation  is 
Toy  difficult,  owing  to  the  depth  of  the  wound 
ind  the  impossibility  of  fully  retracting  the 
moscles.  the  bones  being  in  the  way. 

Collateral  circulatioa  —  By  the  anasto- 
moses between  the  internal  malleolar  with 
branches  of  the  posterior  tibial,  the  internal 
cilcanejn  with  the  internal  plantar  aneries,  and 

eztemaJ  malleolar  with  the  anterior  peroneal 


ne       ™ 
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»3.— I-ifK  oriiiciftion 
for  ticaiure  of  (a)  ihe 
uilcnur  tibial  artrrv 
in  lU  upper  third,  (r) 
lower  (hiril,  and  (r> 
ibc  liunali*  p«diib 


LICATVRE    or    THE    DORSALIS    PEDIS    ARTERY 

Stirg;ical  line.— From  midway  between  the 

two  niiillcoli  to  the  space  between  the  first  and   p.,^ 

Kcond  toes. 
^      Surgical  anatomy  —  Anterlop  relations. 
^^— Integument   and   deep  fascia.      Inner   border 
^Lf  the  extensor  hrevis  digiiorum  muscle. 

H       Posterior  relations. — Astragalus,  scaphoid,  and  interna!  cunei- 
^Horm  bones. 

H[      External  relations. — The  anterior  tibial  nerve  and  the  extensor 
^Rongus  digitorum  muscle. 

^M      Internal  relations. —The  tendons  of  the  tibialis  anticus  and 
^kctensor   lungus   hallucis   muscles.     Yens  comites  accompany  the 

artcT^". 

Operation  (Fig.  23,  c) — Position. — The  leg  extended  and  the 

foot  steadied  by  an  assistant 

First  stage. — Make  an  incision  about  an  inch  and  a  half  long 
^bt  the  line  of  the  vessel,  between  the  tendons  of  the  extensor  proprius 
^wUlucis,  and  the  extensor  longus  digitorum  muscles.     When  the  deep 
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fascia  has  been  divided,  the  edge  of  the  extensor  brevis  digitorum  is 

defined  and  drawn  outwards. 

Second  stage. — The  artery  is  now  exposed,  and  the  needle  is 
passed  (alV^r  scparalitni  of  the  veins)  from  the  outer  side. 

Collateral  circulation. — By  the  plantar  arteries,  and  by  the 
anastomoses  between  the  anterior  peroneal  and  branches  of  the 
dorsalis  pedis. 
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CHAPTER   TV 
Diseases  of  the  Lymphatic  System 


LYMPHANGITIS 

Causes. — Inflammation  of  the  lymphatic  vessels  is  due  to  the 
spread  of  an  infective  agent  which  may  gain  an  entry  through  a 
very  minute  wound ;  it  may  or  may  not  be  associated  with  lymph- 
adenitis. 

Il  is  commonly  seen  in  cases  of  poisoned  wounds,  in  cellulitis 
and  erysipelas,  and  in  many  other  conditions.  Chronic  lymphangitis 
occurs  in  the  vessels,  proceeding  from  a  primary  syphilitic  sore,  and 
is  also  present  in  elephnntinsis. 

Morbid  anatomy. — The  vessel  walls  are  thickened  and 
swollen  by  infianimator)'  exudation,  and  the  surrounding  cellular 
tissue  is  infiltrated,  so  that  the  vessels  can  be  plainly  distinguished. 
The  lymph  in  the  interior  may  coagulate.  In  acute  cases  sup- 
puration may  follow  and»  should  the  deep  lymphatics  be  aflected, 
serious  mischief  may  arise  from  suppuration  in  the  deep  cellular 
planes. 

Signs  and  symptoms. — Proceeding  upwards  from  the  seat  of 
infection  towards  the  nearest  lymphatic  glands  the  inflamed  vessels 
can  be  traced  as  red,  swollen,  tciuler  lines,  with  some  surrounding 
cellulitis  which  may  be  more  evident  in  some  parts  than  in  others, 
and  may  completely  hide  the  vessels.  The  seat  of  infection  will  be 
found  in  an  unhealthy  state,  and  in  most  cases  penl-up  pus  will  be 
present  The  glands  may  themselves  participate  in  the  inflam- 
mation. 

The  swelling  excited  by  the  infiammation  of  the  cellular  tissue  is 
increased  by  the  obstruction  to  the  flow  of  ]ym[>h  along  the  blocked 
vessels.     In  mild  cases  the  constitutional  symptoms  are  but  slight, 
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and  under  treatment  complete  resolution  occurs,  but  in  the  more 
severe  the  patient  may  have  chills  or  a  decided  rigor,  the  tempera- 
ture rises  3"  or  4"  F.,  and  the  general  symptoms,  due  to  the  absorp- 
tion of  toxines,  are  serious.  Ix)caliscd  or  diffused  suppuration  may 
ensue  either  along  the  vessels,  in  the  cellular  tissue,  in  the  glands,  or 
in  all  these  situations  (see  Erysipelas,  chap.  vii.  p.  122,  vol.  i.). 

Treatment. — The  wound  must  be  freely  opened  up  and 
cleansed  ;  the  apfilicatlon  of  pure  carbolic  acid  is  to  be  recom- 
mendo'd.  The  course  of  the  vessels  should  be  covered  with  glycerine 
and  belladonna  and  hot  fomentations,  which  must  be  frequently 
changed.  If  pus  forms,  it  must  be  let  out  by  free  incision.  The 
bowels  should  be  kept  open,  and  the  patient's  strength  sustained  by 
good  food,  slimulantSf  and  quinine.  If  persistent  cedema  results, 
it  may  be  removed  by  cold  douching,  massage,  and  bandaging. 


LYMPHADENITIS 


Causes. — -Inflammation  of  the  lymphatic  glands  is  due  to 
irritation  bf  a  virus,  which  may  be  carried  direct  to  the  glands 
without  exciting  inflammation  of  the  vessels  along  which  it  passes, 
or  these  may  participate. 

The  exciting  cause  of  the  inflammation  is  seated  in  that 
anatomical  area  the  lymphatics  of  which  are  in  connection  with  the 
inflamed  glands,  and  it  is  in  this  area  that  the  "source  of  irritation" 
must  be  sought.  The  glands  of  the  neck  may  be  inflamed  from 
pediculi,  sores  about  the  head  or  throat,  decayed  teeth,  scarlet 
fever,  diphtherial,  ear  disease,  and  other  causes  j  the  glands  along  the 
saphenous  vein  or  in  the  axilla  are  often  inflamed  from  small  sores 
about  the  foot  or  hand,  and  those  of  the  inguinal  region  from 
venereal  sores  about  the  genitals. 

Sig^as — The  acuteness  and  result  of  the  inflammation  will 
depend  uix;n  the  virulence  and  pyogenic  properties  of  the  irritant 
causing  it  Thus  in  syphilis  the  glands  are  but  slightly  enlarged, 
remain  discrete,  are  chronically  inllnmed,  and  never  suppurate  ;  in 
cases  of  erysi|>elas,  dec^iyed  teeth,  and  the  like,  although  the  in- 
flammation may  be  acute  and  cause  considerable  swelling  with  |>ain 
and  tenderness,  and  constitutional  disturbance,  there  is  not 
necessarily  suppuration  ;  in  the  mixed  infection  of  soft  chancre  (sec 
chap.  ix.  p.  20H,  vol.  i.)  suppuration  is  common,  and  in  other  cases, 
although  the  inflammation  is  subacute  and  chronic  from  the  first, 
llie  glands  may  slowly  break  down  and  suppurate,  or  after  a  long 
time_may  gradually  subside.     In   tubercular  subjects  glands  may 
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pass  from  a  state  of  ordinary  inflammation  into  the  chronic  luber- 

oibr  form. 

Treatment — The  first  indication  is  to  treat  and  remove,  if 
possible,  all  local  sources  of  irritation  and  infection.  When  the 
gbnds  are  acutely  inflamed  the  local  employment  of  glycerine  and 
belladonna  and  hoi  fomentations  is  most  serviceable,  and  may  lead 
to  resolution,  provided  the  peripheral  irritation  be  removed.  If 
Hjppuraiion  occurs  the  sooner  the  pus  is  evacuated  and  the  cavity 
freely  shar^Kspooned  the  better;  in  some  cases  it  is  posisiblc  to 
dissect  out  the  whole  gland  or  glands,  and  obtain  union  of  the 
tound  by  first  intention  ;  iliis  should  always  be  done  if  practicable. 

When  glands  are  chronically  inilamed,  tonics,  good  food,  and 
Ka-air  will  be  beneficial,  and  occasionally  iodide  of  potassium  may 
promote  absorption  ;  but  if  they  should  resist  this  treatment,  or 
should  break  down,  they  must  be  dissected  out.  The  custom  of 
applying  iodine  to  the  skin  is  useless  and  may  do  barm. 
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TUBERCULAR    LYMPHADENITIS 

Tuberculosis  of  the  cervical  lymphatic  glands  is  of  very  common 
occurrence  in  the  young,  especially  in  the  children  of  the  poor 
living  in  large  cities;  the  glands  of  the  axilla  and  groin  are  much 
more  rarely  affected,  but  those  of  the  thorax  and  abdomen  usually 
participate  in  pulmonary  and  intestinal  or  peritoneal  tuberculosis. 

The  proneness  of  the  cervical  glands  to  tubercular  disease  is 
dependent  on  the  richness  of  the  lymphatic  supply,  and  the 
frequency  of  irritation  about  the  mouth  and  throat  which  permits 
the  b.ifill.iry  invasion. 

Morbid  anatomy. — The  formation  of  typical  tubercularnodules 
is  preceded  by  a  general  increase  in  the  cellularelementsof  the  gland, 
many  of  the  individual  cells  being  larger  than  the  nortiial  (l*"ig. 
24,  p.  96).  The  cells  infiltrate  the  trabecular  structure  of  the  gland, 
so  lh.it  the  bands  are  not  easily  distinguishable.  If  the  inilamniation 
runs  a  very  chronic  course,  there  is  a  general  increase  in  the  fibrous 
capsule  and  meshworkof  the  affected  gland,  which  is  proportionately 
increased  in  density.  The  tubercular  tissue  undergoes  caseation, 
and  yellowish,  softened  and  degenerated  areas  are  scattered  through 
the  substahce  of  the  gland,  chiefly  near  the  centre.  By  coalescence 
of  these  areas  the  entire  gland  may  bl*  replaced  by  a  softened, 
cheesy  mass  enclosed  in  the  thickened  fibrous  capsule.  The 
intlammalion  involves  many  glands  which  become  matted  together 
by  associated  periadenitis  terminating  in  chronic  suppuration.     The 
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destructive  process  gradually  involves  the  surrounding  structures,  it 
Implicates  the  skin,  and  when  the  abscess  bursts,  unhealthy  and  in- 
tractable sinuses  result.  In  some  cases,  especially  in  the  mediastinal 
glands,  the  [iroccss  of  caseation  is  succeeded  by  a  deposition  of  lime 
salts,  and  the  calcified  gland  may  then  remain  indefinitely  without 
causing  harm. 

Sig^ns. — The  situation  of  the  glandular  enlargement,  the  age 
and  general  constitutional  bias  of  the  patient,  the  chronicity  and 


FtC  aj.— TuT>erc«IoM»  of  a  Ijinphatic  Blaml  (ZitgWX  n,  TreA  lubercle  ;  «i,  caMous  tutiBilc  ; 
f>,  lyi(ipliml«niiiil  tiviuo  ;  t,  guutt-tJcU  in  the  centre  of  a  tubercle ;  ri,  giaiit<«'clt  al  the  huj  Jcr 
of  A  cAteouk  focuk;  d^  large-iieUeil  lymphadcooid  UMuc  outftide  ine  tubercles;  r,  lytnpboMl 
oellia 

painlessness  of  the  process,  and  the  gradual  agglutination  and  soften- 
ing of  the  glands  arc  the  leading  diagnostic  features  of  this 
condition. 

It  not  infrcfjuently  happens  that  the  enlargement  of  the  glands 
varies  considerably  from  time  to  time,  sometimes  almost,  if  not 
quite,  subsiding  only  to  rcai)pear  on  some  slight  provocation,  such 
as  a  sore  throat.  Complete  resolution  may  occur,  and  it  must 
remain  doubtful  if  the  glands  were  ever  invaded  by  the  tubercle 
bacillus.  At  first  the  glands  behind  the  sterno-mastoid  or  beneath 
the  jaw  (those  usually  involved)  can  be  felt  individually  enlarged, 
but  as  periadenitis  is  excited  ihey  form  nn  oval  muss  causing  con- 


IV  TUBERCULAR   LYMPHAUENniS  97 

udcrable  disftgurement,  and  the  outlying  glands  may  be  distinctly 

The  mass  is  freely  movable,  but  this  must  not  be  taken  as 
evidence  that  it  does  not  implicate  deeper  structures,  for  the  vessels 
and  nerves  may  be  intimately  adherent  and  move  with  the  glands. 
^\^len  softening  occurs  it  can  be  readily  appreciated  by  the  touch, 
and  as  the  abscess  approaches  the  surface  the  skin  becomes  reddened, 
thinned,  and  undermined ;  should  it  burst  the  sinuses  may  continue 
discharging  indefinitely. 

Treatment — During  the  early  stages  resolution  may  occur, 
provided  all  local  sources  of  irritation  are  removed,  and  the  patient 
be  placed  under  the  best  conditions  as  regards  food  and  fresh  air. 
In  the  case  of  the  cervical  glands,  the  teeth  should  always  receive 
attention.  Residence  at  the  seaside  is  most  desirable ;  the  place 
selected  should  be  dry  and  bracing  ;  Margate  is  highly  thought  of 
by  some.  Local  applications  are  best  left  alone;  the  habit  of 
painting  iodine  over  the  glands  is,  I  believe,  never  beneficial,  and 
may  do  harm.  When  the  enlargement  is  obviously  permanent,  or 
when  areas  of  softening  can  be  felt,  no  time  should  be  lost  in 
excising  the  affected  glands.  These  operations  may  be  very  tedious, 
arc  alwaj's  difficult,  and  may  lead  the  surgeon  into  a  dissection 
requiring  a  good  knowledge  of  practical  anatomy.  If  the  glands 
are  found  so  adherent  to  the  internal  jugular  vt-in  that  ihey  cannot 
be  separated,  a  portion  of  this  may,  after  ligature  above  and  below, 
be  removed;  I  have  several  times  had  to  resort  to  this  measure 
and  have  never  seen  the  slightest  ill-result  foUnw.  The  greatest 
care  must  be  taken  to  identify  every  structure  before  it  is  divided, 
or  much  unnecessary  damage  may  be  inflicted.  If  a  gland  is 
softened,  it  should  be  gently  handled  so  that  it  may  be  removed 
without  rupturing  the  capsule.  In  these  operations,  perhaps  more 
than  any  others,  the  surgeon  will  often  find  that  as  the  operation 
progresses,  he  will  have  to  considerably  amplify  his  views  as  to  the 
extent  of  the  necessary  dissection,  for  when  the  main  mass  of  glands 
has  been  removed  others  can  be  seen  or  readily  felt  which  could 
not  be  felt  before  the  wound  was  made,  and  thus  an  operation, 
which  at  first  promised  to  be  easy  and  short,  turns  out  to  be  one  of 
great  difficulty,  requiring  care,  skill,  and  lime.  The  skin  wound 
ould  be  carefully  sutured,  and  if  the  wound  be  large,  a  small 
inoge  tube  should  be  introduced  at  the  lower  end  for  about 
hirty-six  hours  in  order  to  dram  away  the  serum  ;  if  the  operation 
has  bt-en  carefully  performed  a<id  all  h;einorrhage  has  been  arrested, 
union  by  first  intention  should  occur,  and  the  dressings  may  remain 
VOt-  III  " 
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untouched  for  ten  days,  since  there  Is  no  need  to  dress  the  wound 
merely  to  remove  a  drainage  tube.  During  the  healing  process  the 
patient's  head  should  rest  easily  on  a  pillow  and  be  fixed  in  one 
position  by  a  sand-bag,  the  face  being  turned  to  the  sound  side. 

In  cases  where  the  glands  are  extensively  broken  down  and 
adherent  to  imporliint  nerves  and  vessels,  their  removal  by  dissection 
is  impossible.  In  such  they  should  be  carefully  sharp-spooned  and 
the  more  solid  parts  carefully  removed  by  dissection  and  scissors  ;  if 
care  he  taken,  all  the  diseased  tissue  can  be  cleared  away  and  union 
by  first  intention  may  be  secured  ;  undermined  and  thinned  skin 
may  usually  be  safely  left,  provided  all  diseased  tissue  is  removed 
from  its  subcutaneous  surface;  such  skin  recovers  itself  in  a 
surprising  manner,  but  if  ragged  sinuses  have  formed,  the  skin 
surrounding  iheir  mouths  should  be  trimmed  with  scissors. 

LYMPHANGIECTASIS LYMPHATIC   NAVUS LYMPHATIC   VARIX 

A  true  lymphatic  nsevus  is  a  rare  condition  of  congenital  origin. 
Enlargement  and  varicosity  of  the  lymphalics,  like  a  similar 
condition  of  the  veins,  is  dependent  on  some  cause  of  obstruction 
to  the  free  circulation  of  the  lymph  wilhin  them  ;  this  obstruction 
may  bo  caused  by  pressure  upon  the  walls  from  without,  by  lymph 
coagula  or  thrombi  within  the  vessels,  or  by  some  impediment  to 
the  circulation  of  the  lymph  through  the  glands.  Extensive 
destruction  or  removal  of  the  glands  in  the  groin  may  cause  solid 
oedema  of  the  penis  and  scrolunij  with  enlargement  of  the  lymphatic 
vessels.  The  lymphalics  are  thickened  and  dilated,  and  distinct 
varicosities  and  local  dilatations  may  be  present. 

Macroglossia  is  a  good  example  of  the  condition  (see  p.  34), 
and  lymphatic  obstruction  is  the  most  important  pathological 
condition  in  elephantiasis. 

A  lympluitic  varix  forms  a  more  or  less  localised  swelling,  with 
perhaps  small  translucent  cystic  dilatations,  which  may  rupture  and 
continue  to  pour  out  lymph  i^lymphorrha'o).  The  lymphatic  en- 
largement causes  <x'dema  and  subsequent  induration  and  overgrowth 
of  the  cellular  tissue. 

Lymphadc  varix  is  most  usually  met  with  about  the  penis  and 
scrotum  or  upper  part  of  the  inner  side  of  the  thigh. 

Treatment. — If  the  disease  is  quite  local  the  mass  may  be 
excised ;  in  other  cases  equable  compression  is  the  best  treatment. 
I  once  caused  atrophy  to  occur  in  a  lymphatic  naevus  of  the  arm 
by  excising   a   horse-shoe -shaped  strip   of  the    skin   and  subcu- 
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Uneous  tissue  on  its  distal  side,  and  thus  dividing  the  lymphatic 

Tcssels. 


O-STIC    HYGROMA 

This  term  is  applied  to  a  cystic  tumour  (usually  multilocular)  of 
congenital  origin,  which  is  due  to  the  dilatation  of  lymphatic  spaces. 
The  c)-sls  are  thin-wallcd  and  lined  by  endothelial  cells  similar  to 
those  met  with  in  IjTnphatic  vessels  ;  they  contain  clear  serous  fluid 
which  may  be  blood-stained.  The  cysts  are  intermixed  with 
condensed  and  overgrown  connective  tissue,  so  that  the  tumour  may 
appear  to  be  solid. 

The  cystic  hygroma  is  nearly  always  met  with  in  the  neck 
beneath  the  lower  jaw,  but  may  occur  elsewhere^  thus  I  have  scun 
it  on  the  foot  and  abdomen ;  it  is  somcLinies  associated  with 
Btacruglossia.  The  tumour  may  attain  a  very  large  size,  encroach- 
ing on  the  floor  of  the  mouth,  or  growing  downwards  among  the 
ioifKirtant  structures  of  the  neck,  round  which  deep  processes  may 
piSs,  so  that  attempts  at  removal  may  be  very  hazardous.  The 
age  of  the  patient,  the  situation  of  the  growth,  and  its  usually  multi- 
locular cystic  nature  arc  the  diagnostic  features.  The  cysts  are 
nut  very  tense. 

Treatment — A\Tien  situated  in  the  neck,  removal  must  only 
be  undertaken  if  the  tumour  is  quite  small  and  apparently  limited 
in  extent;  extensive  cases,  and  especially  those  in  which  pressure 
sj-mploms  indicate  that  processes  are  extending  among  the  cervical 
ttructures,  are  not  suitable  for  operation,  although  some  surgeons 
suggest  that  the  more  readily  accessible  parts  of  the  tumour  should 
be  cut  away  in  the  hope  that  the  deeper  parts  will  atrophy.  It 
sometimes  happens  that  incfTectual  attempts  at  removal  are  speedily 
btal  from  inflammatory  reaction  artd  grave  general  symptoms, 
probably  due  to  septic  material  which  has  gained  entrance,  combined 
wHh  imperfect  drainage. 
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Etiology. — Elephantiasis  occurs  endemically  in  the  West 
Indies,  India,  China,  Kgypt^  and  other  parts  of  the  world,  especially 
along  the  coastline,  and  in  damp  and  swampy  districts.  Although 
the  disease  may  occur  at  any  age  it  is  most  common  in  adult  life, 
attacks  men  more  frequently  than  women,  and  dark  races  rather 
than  white.      Elephantiasis  is  primarily  due  to  the  fiiarta  sanguinii 
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hominis  noctuma,  and  although  this  may  not  be  found  to  be  pre- 
sent in  any  given  case,  it  is  almost  certain  that  it  originated  the 
disease,  which  has  continued  to  progress  after  the  death  of  the 
parasite.  The  filarice  live  in  the  lymphatics,  but  it  would  appear 
that  their  mere  presence,  provided  they  remain  alive  and 
healthy,  is  not  necessarily  associated  with  any  pathological  changes. 
The  ova  of  the  filaria,  passing  from  the  lymphatics  to  the  hlood, 
are  taken  with  it  by  a  nocturnal  mosquito,  which  dies  after  de- 
positing its  eggs  on  the  surface  of  water,  and  the  embryo  fUariae, 
escaping,  contaminate  the  water,  and  gain  entrance  to  the  body  of 
the  human  host  through  the  medium  of  unboiled,  impregnated 
water.  The  filaria  sanguinis  hominis  nocturna  is,  as  its  name 
expresses,  found  in  the  blood,  but  only  at  night,  owing  to  the 
nocturnal  habits  of  the  mosquito  which  acts  as  the  intermediary 
host.  If  the  patient's  habits  be  changed  so  that  he  turns  night 
into  day,  the  filaria  will  be  found  in  the  blood  during  the  day  and 
will  be  absent  at  night. 

Morbid  anatomy.— The  gravity  and  situation  of  the  effects 
induced  by  the  filaria;  depend  upon  the  situation  in  which  they 
lodge,  and  upon  the  degree  of  lymphatic  obstruction  which  they 
occasion.  In  the  thoracic  duct  they  may  cause  complete  obstruc- 
tion, either  by  becoming  impacted,  or  by  exciting  inflammation  of 
the  vessel  walls  with  coagulation  of  the  lymph  and  organic  stric- 
ture ;  but  if  the  parasites  lodge  in  more  remote  parts  of  the 
lymphatic  system,  the  pathological  results  will  be  proportionately 
limited  and  less  severe. 

The  anatomical  changes  met  with  in  elephantiasis  are  as 
follows : — The  disease  leads  to  enormous  thickening  of  the  skin  ajid 
subcutaneous  tissue  with  a  great  increase  in  the  blood-vessels  and 
lymphatics,  and  a  general  cedeniatous  condition  of  the  part  due  to 
an  albuminous  effusion.  The  lymphatics  may  be  very  large  and 
form  distinct  cystic  cavities,  and  the  surface  of  the  skin  is  some- 
times beset  with  herpetic  vesicles,  which  may  perjH-'tually  dis- 
charge an  irrilatingj  acrid,  or  chylous  fluid  {Jymph- scrotum^  navoid 
elephantiasis). 

Chyluria  may  be  an  associated  condition  ;  lymphangitis,  lymph- 
adenitis, and  lymphatic  abscess  are  frequent,  and  in  such  abscesses 
the  dead  filaria  have  been  found ;  orchitis,  epididymitis,  and  acute 
chylous  hydrocele  are  by  no  means  uncommon. 

Symptoms. — Elephantiasis  nearly  always  attacks  the  genital 
organs  or  the  lower  limbs  iyBarbtidofS  leg).  With  the  onset  of  the 
disease  the  patient  frequently  suffers  from  severe  pain,  high  fevcr^ 
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and  roarked  constitutional  disturbance  {eiephanioid  f€Vfr\  coupled 
locally  with  acute  inflammation  of  ihe  skin  and  cellular  tissue,  of 
ibc  lymphatics  and  glands,  and  of  the  testes  and  cords.  This 
oondi:ion  may  terminate  in  death,  may  suhside  i)ermanenlly  or 
recur  at  inter\'als;  in  the  last  case  the  patient's  health  becomes 
serum^kly  undermined,  and  death  may  eventually  result.  In  some 
ca^cs  these  acute  symptoms  are  all  absent,  the  patient's  general 
health  remains  good,  and  the  gradual  and  characteristic  enlarge- 
ment is  the  only  evidence  of  the  disease. 

The  enlargement  of  the  tissues  may  steadily  increase  until  the 
mcs  enormous  proportions,  and  the  scrotum  may  wtigh  as 
a  hundred  pounds;  or  the  disease  may,  especially  if  the 
patient  be  removed  from  the  infected  area,  remain  stationary,  but 
vill  probably  break  out  again  should  he  return  to  it.  The  course 
cf  elephantiasis  is  very  chronic  and  may  last  many  years,  the  patient 
dying  of  some  other  disease.  The  enlarged  masses  of  skin  may 
ulcerate  if  they  are  exposed  to  irritation. 

Treatment. — The  preventive  treatment  consists  in  boiling  the 
drinkmg  water  in  an  infected  district;  if  a  patient  is  already 
attacked,  he  should  remove  to  another  locality. 

During  the  acute  stage,  anodynes  may  be  necessary  for  the 
relief  of  pain.  The  surgical  treatment  of  elephantiasis  consists  in 
the  remo^-al  of  all  the  diseased  tissue.  Before  the  operation  is 
undertaken  the  scrotum  should  be  elevated  and  firmly  bandaged, 
in  order  that  the  blood  may  be  driven  out  of  the  vessels  as  much  as 
possible,  and  a  ligature  should  be  placed  round  the  upper  part  of  the 
tumour  if  practicable.  The  penis  and  testes  are  first  exposed  and 
Lgl^ted.  and  the  skin  is  then  rapidly  cut  away,  the  vessels  being 
^Bttght  up  as  they  are  divided.  No  attempt  must  be  made  to  fashion 
^Miy  t3aps  to  cover  the  denuded  parts,  granulation  will  effect  com- 
plete repair  although  some  lime  must  necessarily  elapse  before 
healing    is    complete.      The    internal    administration    of   quinine, 

nic,  and  iron,  and  good  feeding  are  to  be  recommended. 
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MaHgnant  LytHphtrnta,  Lymphs- Sarcoma^  J/(hf,^hWs  Disease^ 

Amemttt  I.ymphatt^a) 

Lymphadenoma  is  a  disease  characterised  by  progressive 
anxniia  and  enlargement  of  the  lymphatic  glands.  Its  real 
MUire  is  a  matter  for  doubt ;  some  regard  it  as  a  form  of  malignant 
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sarcoma  primarily  affecting  the  lymphatic  glands,  and  ultimately 
spreading  to  all  lymphatic  structures  ;  it  is  not  apparently  associated 
with  any  other  morbid  condition.  It  seems  probable  that  in  uiscs 
of  lymphadcnoma  there  is  some  inherent  tendency  of  the  lymphatic 
structures  lo  overgrow  and  assume  malignant  and  tumour-like 
characters,  such  predisposition  having  an  analogue  in  the  hereditary 
predisposition  lo  cancer.  The  disease  is  usually  met  with  in  adults, 
but  may  occur  in  young  children  (Fig.  35);  it  more  often  attacks 
males  than  females. 

In  some  cases  the  enlargement  of  the  glands  may  be  traceable 
to  slight  and  perhaps  transient  irritation  of  the  peripheral  lymph- 
atics, the  disease  first  manfesting  itself  as  a  sympathetic  glandular 
enlargement,  an  enlargement,  however,  which  continues  to  increase 
after  the  source  of  irritation  has  been  removed. 

Morbid  anatomy. — The  glands  first  enlarged  arc  those  of 
the  neck,  especially  the  glanduliie  concatenat;e ;  the  disease  may  be 
long  hmited  to  this  region,  or  spread  to  the  axillary,  inguinal, 
mesenteric,  and  mediastinal  glands,  usually  in  the  order  mentioned. 

The  glands  vary  in  consistency,  according  to  the  relative  amotmt 
of  cells  and  fibrous  tissue ;  when  the  growth  is  rapid  the  glands 
are  soft,  and  many  localities  are  affected;  the  spleen  is  very  liable 
lo  enlargement,  as  in  splenic  leucocythaemia,  and  secondary  growths 
of  lymphoid  tissue  are  met  with  in  the  viscera  and  the  medulla  of 
bones. 

The  individual  glands  remain  discrete  for  a  long  time,  but 
eventually  become  more  or  less  matted  together;  they  may  attain 
a  considerable  size,  but  practically  never  break  down  or  suppurate, 
though  they  may  burst  their  capsules ;  these  facts  are  in  marked 
contrast  to  the  changes  in  tubercular  lymphadenitis  (sec  p.  95). 
When  cut  across  the  glands  look  pale,  and  may  be  spotted  by  ex- 
travasations^  but  cannot  be  distinguished  from  those  enlarged  by 
simple  chronic  irritation ;  the  fibrous  bands  traversing  the  surface 
of  section  are  increased  in  size,  especially  in  the  more  slowly  grow- 
ing and  harder  glands. 

Signs  and  Symptoms. — Tlie  gradual  painless  enlargement 
of  the  glands  is  tiie  first  sign  to  attract  attention  ;  they  will  be 
found  freely  movable  on  one  another,  and  on  the  parts  around  ; 
and  aUhough  they  may  attain  a  very  large  size  they  do  not  inflame 
or  suppurate.  Pressure  symptoms  of  a  serious  nature  may  be 
induced  when  the  glands  are  growing  in  an  important  situation. 
If  the  enbrgenient  affects  various  groups  of  glands,  and  especially 
if  no  source  of  irritation  is  discovered,  the  diagnosis  is  rendered  the 
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more  certain.  An:emu  is  rapidly  produced  ;  the  blood  contains 
i  marked  diminution  of  red  cells  and  an  increase  of  white,  more 
especially  if  the  spleen  is  also  enlarged.  The  anaemia  causes 
considerable  bodily  exhaustion,  to 
»hirh  the  patient  usually  suc- 
cumbs. 

The  temperature  may  rise  two 
or  three  degrees,  and  may  remain 
up  or  be  remittent ;  in  other  cases 
it  falls  to  and  remains  at  the  normal. 
The  duration  and  progress  of  the 
diiease  vary  much  ;  it  may  remain 
limited  to  one  set  of  glands  for 
months,  and  then  gradually  involve 
the  others  and  kill  the  patient  by 
f:\haustion,  by  pressure  effects  or 
both. 

Treatment. —Arsenic,  com- 
bined wiiii  irun»  is  the  must  useful 
drug,  and  as  tolerance  is  attained, 
may  l>e  pushed  until  large  doses 
arc  taken.  The  drug  may  also  be  administered  by  direct  injection 
into  tlie  glands.     All  other  drugs  appear  to  be  useless. 

When  the  disease  is  limited  to  one  set  of  glands,  their  prompt 
extirpation  should  be  undertaken ;  but  if  it  is  widespread  this  is 
unjustifiable. 


Fic   9%. — Enlarjtetnent  of  tJie  retvlcal   nnd 
axilUr>-  K^Midft  in  a  I 
(TitlmuiuX 


:  of  lympbad 


TUMOURS   OF   LYMPHATIC   GLANDS 

All  forms  of  sarcoma  may  secondarily  affect  the  lymphatic 
glands.  The  probable  identity  of  lym[}h:uJenf^nia  with  primar)* 
sarcoma  of  lymphatic  glands  has  been  referred  lo  alxjve. 

Cancer  affects  the  glands  in  immediate  anatomical  relation  with 
the  primary  growth. 

Malignant  tumours  of  glands  may  attain  a  very  large  size,  im- 
plicate important  structures,  involve  the  skin  and  fungale  on  the 
surface,  and  may  break  down  and  give  rise  to  abscess. 

The  treatment  consists  in  removal  when  the  gl.inds  are  not 
loo  large  or  too  *leeply  fixed.  In  eases  of  cancer  it  is  advisable  in 
some  cases,  ^.jf.  the  bre;ist,  to  clear  away  all  the  glands,  whether 
they  can  be  fell  to  be  enlarged  or  not  (as  in  cancer  of  the  breast), 
at  ihc  lime  of  removal  of  the  primary  growth. 
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CHAPTER   V 

Diseases  of  Bone 

Anatomy, — Bone  is  composed  of  animal  and  earthy  matter  in  the 
pro(>(>rtion  of  one  to  two;  the  former  consists  of  gelatine,  the  latter 
mainly  of  phosphate  of  lime  or  "bone-earth."  Thu  difference 
between  compact  and  cancellous  bone  is  merely  one  of  density  of 
structure  ;  in  the  former  the  bony  lamcllas  are  thick  and  numcrou:;, 
and  the  spaces  small,  whereas  in  cancellous  bone  the  spaces  are 
large  and  separated  by  thin  spicules  and  plates  of  bone.  The  com- 
pact tissue  forms  a  complete  shell  for  the  bone;  it  becomes  thinner 
as  the  articular  end  is  reached,  and  at  the  joint-surface  is  surmounted 
by  a  layer  of  cartilage.  The  cancellous  tissue  is  most  abundant  in 
the  ends  of  long  bones ;  it  completely  fills  up  the  interior  of  flat, 
short,  and  mixed  bones,  but  in  long  ones  the  centre  of  the  shaft  is 
occupied  by  the  medullary  canal  surrounded  by  cancellous  bone. 

The  medullary  canal  contains  yellow  marrow,  but  in  the  ends  of 
long  bones  and  in  cancellous  tissue  generally  the  marrow  is  of  the 
red  variety.  The  medullary  canal  and  Haversian  spaces  are  lined 
with  a  delicate,  highly  vascular  layer  of  areolar  tissue,  with  osteo- 
blastic cells  similar  to  those  met  with  in  the  periosteum. 

The  periosteum  closely  invests  the  compact  tissue,  except  at 
the  cartilage-covered  ends,  and  consists  of  two  layers;  the  outer 
is  composed  of  white  fibrous  tissue  ;  the  inner  of  elastic  tissue  and, 
next  to  the  bone,  of  a  layer  of  pyriform  osteoblasts,  which  in  adult 
life  become  flattened,  but  on  irritation  resume  their  pyriform  shape 
and  bone-forming  properties.  In  young  bones  the  periosteum  is 
specially  adherent  to  the  cpiphysarj'  cartilage. 

The  blood  supply  of  the  outer  thickness  of  the  bone  comes  from 
the  periosteal  vessels,  which  communicate  with  the  branches  of  the 
medullary  artery  destined  for  the  supply  of  the  cancellous  tissue 
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and  maiTfyw  ;  but  in  spite  of  this  communication,  true  collateral 
cinnilaiion  is  very  iniperfect.  The  arteries  open  into  numerous, 
Urge,  thin-walled,  and  valvcless  veins,  which  are  very  Ukely  to  be 
the  seat  of  thrombosis  in  infective  inflammations  of  bone.  The 
bJood-vessels  are  accompanied  by  perivascular  lymphatics  ;  nerves 
are  supplied  through  the  periosteum,  and  also  accompany  the 
medullary  arler)*. 

In  the  young  the  epiphyses  are  separated  from  the  diaphysis 
by  a  layer  of  ossifying  cartilage — the  epiphysary  line.  Disease  or 
damage  of  this  part  may  seriously  affect  the  growth  of  the  bone, 
and  should  the  epiphysary  hne  lie  within  the  capsule  of  the  joint, 
may  be  the  starting-point  of  destructive  arthritis  (see  p.  132). 


ATROPHY    OF   BONE 

Atrophy  of  bone  may  ocair  as  a  senile  change  or  in  conse- 
quence of  disuse  from  muscular  paralysis,  joint  disease,  old  dis- 
location, or  more  general  causes.  In  some  urn.'xplaiiied  casus  there 
is  a  condition  of  general  atrophy  and  brittleness  of  the  bones,  and 
as  a  consequence  multiple  fractures  from  very  slight  causes  are 
rommon  {fragiiitas  ossium).  Such  a  condition  is  sometimes  seen  in 
congenital  syphilis. 

Atn)phied  bones  are  lighter  and  more  porous  than  natural,  but 
usually  retain  their  shape  and  size.  The  cancellous  spaces  are 
much  larger  than  normal,  and  the  compact  bone  may  be  reduced  to 
a  mere  shell  ;  the  medullary  canal  is  widened.  Atrophied  bones  as 
a  mle  readily  unite  when  broken. 

The  surgical  importance  of  atrophy  lies  in  the  diminished 
itrrngth  of  the  bone,  which  is  unable  to  bear  any  rough  manipula- 
tion such  as  may  be  necessary  in  the  attempted  reduction  of  an  old 
dislocation.  Atrophy  must  be  distinguished  from  arrest  of  growth, 
which  may  be  due  to  injury  or  disease  of  the  e|)iphysary  line  or 
ocighbouring  joint,  or  may  be  part  of  general  dwarfing  of  the  body. 
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L  Simple  overgrowth  of  bone  occurs  in  response  to  increased  need 

^^ir  additional  strength,  as  in  great  muscular  devdopment  Clini- 
^^tlly.  bones  arc  sometimes  said  to  1k}  hyperiro]>hied  when  they  arc 
f  cnbrgcd  ft5  the  result  of  some  inflammatory  condition,  but  this  use 
of  the  term  is  incorrect. 
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RICKETS 


Rickets  is  a  general  disease,  the  main  stress  of  which  falls  upon 
the  cpif)h)"sary  lines  of  the  Ixjnes. 

Etiology.^The  diseaso  is  dependent  upon  dietetic  errors, 
coupled  wiih  impure  and  insufficient  air  and  general  defective 
hygienic  conditions  ;  it  is  consequently  almost  confined  to  the 
children  of  llie  poor,  especially  those  living  in  crowded  towns. 
Children  brought  up  by  hand  and  fed  on  starchy  and  improjKr 
artificial  foods  are  specially  liable  to  become  rachitic.  Rickets 
usually  manifests  itself  during  the  first  year  of  life  and  very  rarely 
after  the  third,  but  cases  have  been  met  with  in  which  the  disease 
has  occurred  as  late  as  the  ninth  year  (ItUe  rickets). 

lll-heallh  in  the  parents  may  induce  a  tendency  to  rickets  in  the 
offspring,  who  under  such  circumstances  are  often  naturally  puny 

and  feeble.  Tlicre  is  practically  no 
evidence  to  sup|Kin  the  supposition  iluit 
rickets  is  allied  to  congenital  syphilis,  or 
that  tubercle  is  an  etiological  factor  in 
any  other  way  than  by  depreciating  the 
health  of  the  mother  during  her  preg- 
nancy, and  so  impairing  the  vital  (Kiwers 
of  her  ofispring. 

Morbid  anatomy. — The  morbid 
changes  met  with  are  mainly  confined 
to  the  osseous  system,  especially  at  the 
epiphysary  lines.  The  proliferating  zone 
at  the  line  of  ossification  is  irregular, 
soft,  vascular,  and  considerably  increased 
in  thickness,  so  that  the  bone  ends  are 
characteristically  enlarged.  The  changes 
preparatory  to  ossification  are  irregular 
and  extensive,  but  little  or  no  new  bone 
is  formed,  although  islets  of  it  may  be 
found  in  the  proliferating  zone.  Beneath 
-Section  of  »  tiK»  ffxxn  a  the  thickened  and  vascular  j>eriosteuni 
"*'.'I*'/.''-^"'*'    '*'*'^  ?***."'**7  there  is  a  thick  layer  of  soft  new  tissue. 

canal  («)utntcTTuuic<J,Oi«pbu.«<j,  ■    ■,        ■  i  *.  *  ■ 

ami  fiiirti  >.i>  by  tiic  furtnAtian  uf  cspccully  \i\  thc  concavity  of  a  bcnd 

;L^i^uK:u;;lIru^S^l:;i^/  (t'>g-  2^);  but  no  true  ossification  takes 

place  so  long  as  the  di>euse  is  in  |>ro- 

gress.     In  flat  bones  this  new  tissue  causes  considerable  thickening, 

in  long  ones  it  increases  their  diameter. 
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The  bone  which  was  already  formed  before  the  onset  of  the 
disease  does  not  undergo  any  change,  but  in  the  long  bones  it 
becomes  more  or  less  absorbed  as  the  medullary  canal  is  formed 
ihtcrnally,  and  hence,  the  new  tissue  beneath  the  periosteum 
'being  unstable,  there  is  marked  loss  of  strength,  and  the  bones 
yield   in  the  direction   of  greatest  pressure,   producing  the  distor- 

^_  tions  to  be  presently  described      Occasionally  greeubtick  fracture 

^■Hiay  occur. 

In  bad  cases  of  rickets  the  liver  and  spleen  may  be  enlarged, 
and  in  general   appearance   resemble   albuminoid   organs;     niicro- 

ICcopic  examination  shows  that  they  are  the  seat  of  fibroid  over- 
l^rowth  ;  it  is  uncertain  whether  these  changes  should  be  regarded 
As  distinctly  rachitic 
SjrmptOins. — Before  the  characteristic  osseous  changes  are 
apparent,  the  child  exhibits  symptoms  of  digestive  inadequacy. 
There  is  vomiting,  diarrhuia,  and  flatulent  dyspe|)sia,  and  the 
abdomen  is  enlarged  and  protuberant.  The  child  is  drowsy,  dull, 
apathetic,  and  listless,  preferring  to  be  left  alune,  and  often  cr^-ing 

•when  touched,  apparently  owing  to  cutaneous  hyperesthesia  and 
fcenderness  of  the  bones,  perhaps  also  to  a  feeling  of  weakness  and 
incapacity  for  exertion.  At  night  he  sweats  about  the  head  and 
neck,  is  notably  restless  and  kicks  the  clothes  ofl";  this,  combined 
with  a  special  tendency  to  catch  cold,  may  lend  to  serious  bronchial 
mischief  to  which  many  rachitic  children  succumb. 

The  child  is  ana;mic,  muscularly  feeble,  and  the  skin  is  often 

and  wrinkled;  the  fleshy  parts  have  "lost  tone." 

As  soon  as  the  disease  is  established  the  cpiphysary  ends  become 

iLirged,  nodular,  and  tender,  and  hence  the  joints  look  large— an 

Ippearance  increased  by  the  muscular  wa.sting — the  flat  bunes  are 

lickened.     The    soft    and    yielding    bones   lend   to   bend   in   the 

lirection    of    greatest    pressure,    the    curvature    l)eing    usually    an 

Igeration  of  that  normal  to  the  bone,  but  the  defonnity  depends 

great  measure  upon  the  age  of  the  child,  whether  he  is  nursed, 

in  crawl,  or  is  able  to  assume  the  erect  posture.    In  these  respects 

ichitic  children  are  naturally  backward. 

The  head. — The  calvaria  is  abnormally  large  as  compared  with 
the  face  and  is  elongated  antero-posteriorly  ;  the  font-mellcs  remain 
^j-idely  open  and  close  late ;  the  forehead  is  square  and  bossed,  and 
^H|kc  liones  are  thickened. 

^™      Craniotabes  and   Parrot's  bossing   may  both   be   present  (sec 
chap,  ix-  p.  203,  vol.  i.). 

The  teeth. — Dentition  is  delayed  and  irregular,  and  the  teeth. 
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FiC.  ri. — TTie  thief  "IcfijiTTnilie* 


being  deficient  in  enamd  and  density,  are  liable  to  crumble  and 

eartjr  detray. 

The  spLne. — Owing  to  the  muscnlar  and  ligamentous  weakness 

and  the  spongy  state  of  the  boncs^  the  spinal  column  becomes  cunx<d 
aniero-posteriorj^  from  above  down  ;  it  forms 
one  long  curve,  in  marked  contrast  to  the 
limited  cur\-aturc  of  cariei  The  curvature 
disappears  when  the  child  is  held  up. 
lateral  curvature  is  sometimes  seen  (see 
Cyphosis,  chap.  xiL  p.  271,  voL  L). 

Th€  thorax  { Fig.  2  7 ). — At  the  costo-chon- 
dral  junction  there  is  marked  **  beading,"  the 
enlargement  being,  however,  most  marked 
on  the  pleural  aspect  Ustially  just  external 
to  the  beading,  but  sometimes  along  or  in 
front  of  this  line,  there  is  a  depression  of  the 
ribs  running  downwards  to  about  the  end  of 
the  seventh  ;  it  then  passes  outwards,  so  that 
the  diaphragm  is  pushed  downwards,  and 
the  abdomen  is  rendered  more  protuberant 
of'the  aketeton  mct'witi  in  The  chest  IS  thus  flattened  laterally,  but  its 

ca»c»  of  ricket'v    The  letter*  .       •  „       .       •         .    •      *  j 

iodicaie  the  chief  points  to  antcHor  postcnor  measurement  js  mcreased  ; 

bL  u^rd^***  ^*''^^'  ^^  ^^^  capacity  is  diminished,  and  hence  lung 
disease,  which  is  unfortunately  common  in  the 
rachitic,  is  especially  serious. 

The  pelvis  is  small  and  flattened  in  the  conjugate  diameter, 
owing  to  the  projection  of  the  sacral  promontory,  but  it  is  broadened 
transversely.  The  ilia  are  turned  outwards,  the  arch  of  the  pubes 
is  widened,  and  the  tuber  ischii  arc  separated.  In  consequence  of 
these  changes  the  whole  pelvis  is  shallow,  the  brim  contracted  and 
kidney-shaped,  but  the  outlet  is  widened  These  changes  are  chiefly 
due  to  the  superincumbent  weight  of  the  trunk.  The  acetabula  are 
rarely  driven  inwards,  since  the  changes  occur  before  the  child  is 
able  to  walk.  Sometimes  the  outlet  is  narrowed  owing  to  the  tuber 
ischii  being  approximated  in  consequence  of  the  child  being  nursed 
in  the  sitting  i>osition  on  the  attendant's  arm.  In  females  the  pelvic 
changes  may,  in  after  life,  cause  serious  trouble  during  parturition. 

The  upper  Umbs(Fig.  27). — If  the  child  can  only  crawl,  and  is 
allowed  to  do  so,  the  upper  limbs  become  much  defarnud ;  the  forearm 
bones  are  bent  with  the  concavity  to  the  flexor  aspect,  and  the  humerus 
often  shows  a  similar  bend  at  the  attachment  of  the  deltoid,  the  con- 
cavity being  inwards;  the  clavicles  may  be  bent  at  a  right  angle. 
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The  lower  limbs  (Figs.  27,  z8). — In  children  who  can  only  crawl 
the  femora  are  more  bent  than  the  leg  bones,  their  antero-jiosterior 
curve  is  incieascd,  and  there  is  a  similar  curvature  in  the  lower  half 
of  the  tibiu  and  fibula.  If  the  child  can  walk,  the  legs  may  be 
idditionally  bowed,  or  the  ankles  may  give  way,  causing  consecutive 

t-foot  and  genu-vulgum.  Genu-val- 
gum  may  also  be  due  to  a  bending  of 
the  limb  at  the  knee  joint,  the  leg  going 
tn  an  outward  direction. 

In  consequence  of  the  general 
feebleness  and  instability  of  the  osseous 
4)5tem,  rachitic  children  walk  late ;  and 
ihe  changes  at  the  epiphysary  hncs  and 
deformity  of  the  bones  leave  them 
stunted,  ill  -  developed,  ungainly,  and 
awkw.nrd. 

Prog;TlOSis.  —  Under  appropriate 
feeding  and  improved  hygienic  surround- 
mgs  the  disease  gradually  subsides,  and 
may  be  quite  cured  in  a  few  months. 
Some  of  the  deformity  and  enlargement 
of  the  epiphyses  may  disappear,  but 
some  is  permanent  As  the  disease 
subsides  the  bones  ossify  and  become 
dense.  Death  from  unconiplioaied 
rickets  is  extremely  rare.  Rachitic 
children  arc  ver)-  liable  to  bronchitis, 
broncho- pneumonia,  laryngismus  stri- 
dulus, convulsions,  and  intestinal  catarrh, 
any  of  which  may  prove  fatal. 

Treatment.  —  Rickets  is  a  pre- 
ventable disease,  and  is  becoming  less 
common  as  the  social  surroundings  of 
the  jK>or  in  our  large  cities  is  being  improved.  Rickety  children 
should  be  given  plenty  of  fresh  air  but  must  be  warmly  clad  with 
flannel  next  the  skin,  and  must  be  guarded  against  cold,  on  account 
of  the  serious  danger  of  lung  mischief.  At  night  the  child  should 
be  clad  in  flannel  combinations  with  sock  extensions,  so  that  he 
docs  not  remain  quite  uncovered  should  he  kick  ofl*  the  bed-clothes. 
The  action  of  the  skin  nmst  be  encouraged  by  tc^vid  bathing  and 
cold  sponging,  and  the  nutrition  of  tl^e  muscles  iiicreascd  by  gentle 
massage  and  friction. 


Fig.  38, — Aiiuli  »  fvmur  with  rachitic 
cunaturcof  thctti.-\ph)itM(Zieglcr)| 
(uDe-Uiird  of  Uic  lutural  ure). 
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Diet. — If  ihe  mother  cannot  suclcle  the  child,  or  if  her  milk  is 
insufticicnL  for  ils  needs,  it  must  be  carefully  brought  up  by  hand 
Cow's  milk  (which  may  be  sterilised  before  usc^  or  condensed  milk, 
may  be  given,  A  wet  nurse  is  still  better,  but  unfortunately  is  out 
of  the  reach  of  the  parents  of  most  rickety  children.  Ass's  milk  is 
recommended  by  some.  If  the  milk  disagrees  with  the  child,  it  may 
be  given  with  lime  water,  or  be  more  freely  diluted.  If  there  is 
continued  diarrhtea,  milk  should  be  uithhelJ  and  some  artificial  food 
tried.  As  regards  artificial  foods,  great  care  should  be  taken  in  their 
selection  and  use.  Melliu's,  Neslle's,  and  Savory  and  Moore's  are 
the  best ;  the  first  is  somewhat  constipating,  the  last  contains  a  good 
deal  of  malt,  and  is  la>:ativo.  A  child  should  be  weaned  gradually 
at  about  the  eighth  month  ;  but  weaning  should  not  be  Ixrgun  if  he 
is  ill.  During  weaning  a  little  farinaceous  food  may  be  given,  and 
very  soon  beef- tea,  cliicken-,  veal-,  or  mutton-broth.  As  soon  as  meal 
is  allowed,  it  must  be  finely  minced  or  pounded,  since  the  teeth  are 
not  strong  enough  lo  perform  their  office  satisfactorily.  Raw  meat 
is  decidedly  beneficial,  especially  if  gastro- intestinal  irritation  is 
marked.  It  is  best  prepared  by  scraping  a  piece  of  steak  and  mixing 
it  with  bread  crumbs  and  a  little  sugar,  or  the  meat  may  be  pounded 
up  and  the  juice  given  with  bread  crumbs.  Rickety  children  should 
not  be  given  much  starchy  food  or  fats,  but  ihey  should  be  allowed 
green  vegetables  or  the  juice  of  an  orange  or  lemon,  or  such  fruit  as 
may  be  obtainable,  provided  it  does  not  excite  diarrhcea. 

Medicinal. — Preparations  of  maltine,  maltinc  and  peptones,  or 
maltine-beef-and-iron  are  nutritive  and  lonic^  and  are  usually  well 
borne  by  rachitic  children.  Cod-liver  oil  and  the  syrup  of  the  phos- 
phate of  iron,  steel  wine,  and  sometimes  small  doses  of  quinine  are 
good.  Cod-liver  oil  must  be  given  in  quite  small  doses  to  begin 
with,  and  as  the  child  becomes  accustomed  to  it  the  dose  should 
be  increased.  If  the  oil  disagrees,  maltine  or  glycerine  are  good 
substitutes.  These  preparations  should  be  given  directly  after  food, 
when  digestion  is  in  progress. 

Mechanical  measures. — Splints  usually  do  more  harm  than  good 
when  they  are  used  to  correct  deformity;  but  for  children  who  can 
walk,  a  splint  reaching  below  the  foot  may  be  placed  on  cacli  leg, 
so  as  to  prevent  its  standing  up.  The  deformities  of  the  long  bones 
must  be,  as  far  as  possible,  prevented  by  keeping  the  child  at  rest, 
and  so  avoiding  pressure.  Bones  already  Ijeni  may  be  gently  mani- 
pulated by  Ibe  mother,  so  that  further  bending  is  prevented  and  the 
amount  alre.idy  present  diminished.  Rough  handling  is,  of  course, 
10  be  avoided,  or  greenstick  fracture  may  result     Permanent  die- 
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fonnity  may  be  treated  by  operation  when  the  disease  is  arrested, 
uhI  die  child's  health  is  good. 


IXFANTILE    SCURVY ACUTE   OR   SCURVY    RICKETS 


Tbb  acute  disease  is  usually  met  w 
md  eighteen  months  of  age,  and  is  de- 
pendent upon  an  insufficient  diet  It 
■  .illyonlyoccurs  in  children  brought 
ti.ind-  It  IS  said  that  when  sttril- 
;k  is  alone  used  to  feed  the  child, 
infantile  scurvy  is  especially  liable 
10  ari^e. 

Morbid  anatomy.— Scuny  is  the 
essential,  and  rickets  a  variable  element, 
it  being  sometimes  almost  inappreciable 
(Bailoir).  The  lower  limbs,  especially 
the  feniora,  are  most  usually  affected ; 
hut  many  bones  may  suffer  sinmltane- 
onily  or  consecutively,  and  the  condition 
is  often  symmetrical.  The  changes  may 
involve  more  or  less  of  the  shaft,  but 
ire  specially  prone  to  attack  the  epiphy- 
ary  ends.  The  periosteum  is  thickened, 
and  eVtcnsive  h.-emorrhages  occur  be- 
neath it,  and  also  sometimes  along  the 
q)iph}"sary  line,  so  that  the  epiphysis  is 
separated.  Fractures  sometimes  occur 
if  tlic  rickets  is  marked  (Fig.  29). 
Habmorrhagcs  into  the  muscles,  from 
mucous  membranes,  beneath  the  skin, 
ind  from  the  gums  are  common. 

Symptoms. —  For  some  weeks  be- 
fore the  nature  of  the  disease  is  apparent, 
Ibc  child  may  be  quiet,  listless,  or  fretful, 
and  apiiarenily  in  pain.  The  bvnc  lesions 
come  nn  suddenly  ;  there  is  nipid  and 
great  swelling  of  the  limb  at  the  seat  of 
disease,  the  skin  is  tense,  shiny,  and 
rather  hot,  and  there  is  some  cedenia, 
vhich  masks  the  subperiosteal  swelling  ; 
ihii  will,  however,  become  apparent  in  a 


ith  in  children  between  six 


Fig.  *).— Scurvy  ric)ttt:i.  The  fcraur 
anJ  Icj;  bone*  arc  »iri|>tKd  of  pcri. 
OHteum  beneath  whicli  U  blixxl 
rliiL  Tlic  iiptx^  c|tij>tivM%  uf  tlie 
frmur  U  separated  and  the  lionc  U 
br<.ikcn  jiisl  aliovc  the  Wvri-r.  Tho 
knee  joint  U  h^aUhy.  The  peri- 
n4lriiniaiwlcpi]ihyK«itfT  »rp.-tmi«d 
frnm  ihr  leg  tmnrv  nn<]  there  is  ft 
ci>Diininutcd  Traclure  iitwul  the 
miildlu.  The  other  Imih  U  in  a 
■imilar  stuiv  am)  is  prcwned  {n 
thi:  stKciiuen  (\V'c»ti[un4tL*r  Ho*, 
pital  Mu^um,  No.  ly.  iJrawii  by 
C  11.  }  reeoian). 
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few  dnj-s,  as  the  oedema  subsides.     There  is  continuous  severe  pain, 

much  aggravated  by  niovcment,  and  consequently  the  limUs  lie  quite 
motionless  and  appear  as  if  paralysed.  If  the  epiphyses  are  sepa- 
rated, there  is  dull  crepitus  on  movement  The  temperature  is 
usually  raised  to  102 '  or  103'*  F.,  and  there  is  marked  muscular 
feebleness,  with  prostration  and  ana;niia ;  the  Inst  is  intensified  by 
the  h:em()rrh;iges.  Thu  gums  are  spongy^  sloughy,  tender,  and  bleed 
readily  when  touched. 

Purpuric  spots  may  appear  in  the  skin,  and  occasionally  sloughy 
ulcers  arc  present  Intestinal  disturbance  and  diarrhtea  are  often 
met  with.  The  urine  may  be  albuminous  or  bloody,  and  contains 
uric  acid  in  excess.     The  signs  of  ordinary  rickets  are  present,  but 

may  Ije  very  slightly  marked. 

Prog"nosis.  —  Under  appropriate 
treatment  these  cases  usually  quickly  re- 
cover, but  death  may  be  due  to  exhaus- 
tion or  lung  mischief.  The  disease  runs 
its  course  in  about  two  or  three  months. 
The  subperiosteal  ha,-marrhage  becomes 
absorbed  and  the  bone  is  restored  to  its 
normal  uutliiie. 

Treatment.  —  Antiscorbutic  reme- 
dies are  essential  The  diet  must  consist 
of  milk,  minced  raw  meat,  or  meat  juice 
(made  by  pounding  meat  in  a  mortar), 
fresh  green  vegetables  and  fruit.  Mal- 
line  and  iron,  cod-liver  oil  and  syrup  of 
iron  may  be  advantageously  given  if  ihcy 
do  not  u])set  the  digestion.  As  soon  as 
the  acute  symptoms  have  subsided  the 
child  should  be  taken  into  the  fresh  air 
as  much  as  fwssible,  but  during  the  acute 
stage  the  affected  limbs  must  be  kept  at 
rest,  and  cold  should  be  applied  to  the 
seat  of  haemorrhage* 


FCETAL    RICKETS F<,ETAL    CRETIMSU 


a.  <liapby»k ;  fi,  6,   ',  epi'iihytes 
uf    ihe    1iuitM!ru«    and    foftjinti 

bi.n« ;  c,  KupuU  (foui.fiftL*  yf         Occasionally  certain  congenital  osse- 
ous  changes  are  observed  which   differ 
considerably  from  ordinary  rickets,  and  it  is  at   present  doubtful 
whether   these   cases   should    be    regarded   as   due   to  rickets   or 
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cwumsm,  the  patients  exhibiting  the  gencrnl  rharacteristics  of 
the  btier  state.  The  cells  in  the  zone  of  proliffrating  cartilage  are 
hige,  round,  and  not  arranged  in  columns :  moreover,  the  process 
affects  the  whole  epiphysis  and  not  merely  the  epiphysary  line  as  in 
ondirury^  rickets.  The  bone  is  stunted  and  the  epiphyses  arc  much 
enbrged  ;  the  whole  being  dense  and  thick.  Between  the  epiphysis 
and  dijphysis,  and  growing   up  round  the  former  in  a  cup-shaped 

oner,  is  a  growth  of  fibrous  tissue  developed  from  the  periosteum. 

lome  cases  early  synostosis  of  the  basilar 
sutures  has  been  noted.  These  children 
are  frrqucatly  born  dead. 

OSTEOMAI-ACIA   OR    MOLLITIES   OSSHTM 

Etiology,  —  Osteomalacia     is     much 

more  common  in  the  poor  than  the  rich, 

in  women  than  men,  and  usually  affects  the 

pregnant  and  those  who  have  borne  large 

families.     The  actual  cause  of  the  disease 

is  unknown.      Osteomalacia  is  a  rare  disease 

ui  tliis  country,  but  is  comparatively  common 

in  some  pans  of  Germany. 

Morbid  anatomy. — The  disease  con- 
sists   essentially    in    decalcification    of    the 

bones,  accompanied   by  fatty  degeneration 

of,  and  hiemorrhage  into,  the  animal  matter. 

The  j)elvis,   spine,   and  chest  are  first  and 

chiefly  affected,  but  the  disease  may  spread 

to    the    long    bones    and    become   almost 

universal.      The    decalcification    gradually 

spreads  throughout  the  bone,  the  compact 

tissue  (with  the  exception  of  a  thin  layer  «  ,      ■    ^     .      •      , 

extemaUy  which  |>ersisls)  bemg  reduced  to 

the  condition  of  cancellous,  the  spaces  of 

which  are  widened.      The  jjeriosieum   re- 
mains unaltered.     The  bone  is  filled  by  an 

oily,  fatty  matter,  often  mixed  with  cxtrava- 

saied  blood,  and  resembling  splenic  pulp; 

microscopically  this  material  contains  blood 

colls,  fatty  and  granular  debris,  and  numerous  small  cells  of  indefinite 

shape.      The  decalcified  and  softLiicd  bones  may  Ivc  readily  cut  with 

a  knife;  yielding  to  pressure  they  become  much  distorted  or  fracluredt 
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there  being  a  greater  tendency  to  bending  than  to  fracture  (Fig,  31, 
p.  113).  In  conscqiiL*ncc  of  this  the  spine  becomes  cun-ed,  the 
chest  misshapen,  and  its  capacity  diminished  ;  the  pelvis  assumes  the 
trifoliate  character,  the  femoral  heads  and  acetabular  cavities  being 
approximated,  the  pubes  pushed  forward,  and  the  ilia  flattened. 
This  often  causes  considerable  difficulty  in  ])arturiiion,  which  may 
necessitate  cephnlotri|>sy  or  Cacsarcan  section.  The  bones  of  the 
limbs  similarly  yield  to  pressure,  and  in  severe  cases  the  want  of 
stability  of  the  skeleton  is  such  that  the  patient  is  quite  unable  to 
stand  or  sit,  being  completely  powerless,  and  the  muscles  through 
inactivity  undergo  fntty  atrophy. 

Symptoms. — The  disease  is  very  insidious  in  its  onset  and 
progress,  and  may  be  aggravated  by  the  occurrence  of  pregnancy, 
possibly  on  account  of  the  demand  for  earthy  salts  for  the  formation 
of  the  f<£tal  skeleton.  At  first  the  patienl  complains  of  general 
rheumatic  pains,  which  become  worse  at  night,  and  the  real  nature 
of  the  disease  is  frequently  unsuspected  until  the  characteristic 
changes  in  the  bones  remove  all  doubt.  The  icm^ieralure  and 
bodily  functions  arc  normal  ;  the  urine  is  often  abundant,  pale  in 
colour,  and  contains  a  large  amount  of  phosphate  of  lime.  In 
course  of  time  the  patient  loses  health  and  flesh,  Ijecomes  en- 
feebled and,  if  the  chest  be  affected,  suffers  from  bronchial  and 
pulmonary  alt:\cks  which  may  prove  fatal  ;  or  death  occurs  from 
exhaustion  or  some  other  disease.  The  duration  varies  with  cir- 
cumstances, and  the  fatal  termination  may  not  result  for  six  or  eight 
years.  Recovery  sometimes  occurs,  though  rarely  so  ;  the  distortion 
of  the  bones  is  permanent. 

Treatment. — No  curative  measures  ar6  known.  The  general 
health  should  be  kept  up  and  means  taken  to  prevent  distortion. 
Should  pregnancy  unfortunately  occur  (and  the  patient  should  be 
warned  of  its  tlanger),  the  induction  of  premature  labour  may  be 
necessary.  In  view  of  the  association  of  molhtics  with  pregnancy 
and  the  child-bearing  period  of  life,  oophorectomy  has  been 
proposed  and  practised,  and  in  bad  cases  may  be  properly  under- 
taken. 


ACROMEGALY 

Etiology. — This  rare  disease  occurs  more  often  in  women  than 
men,  and  usually  during  the  third  or  fourth  decades  of  life.  No 
causative  factor  is  known,  but  atrophy,  and  more  rarely  hypertrophy, 
of  the  thyroid,  or  persistence  of  the  thymus,  or  notably  enlargement 
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of  the  pituitary  body,  may  be  associated  conditions,  although  their 
^brion  is  unknown. 

Morbid  anatomy. — Acromegaly  especially  affects  the  bones  of 
[bands  and  feet,  the  lower  jaw,  and  certain  parts  of  the  face,  and 
cases  spreads  upwards  to  the  long  bones  of  the  limbs.  The 
bono  ate  simply  enlarged  and  the  soft  structures  proportionately  so, 
rnine  the  part  a  merely  hypcrtrophied  appearance  ;  the  skin  is  un- 
A^eaed. 

The  physiognomy  is  characteristic :  the  lower  jaw  is  much 
iocxeased  in  size,  the  chin  projects,  the  teeth  protrude  and  are 
lejarated,  and  the  superciliary  ridges  are  very  pronounced,  giving  a 

rling  look  to  the  face.     The  size  of  the  lower  jaw  gives    the 

lace  an  egg-shape,  the  larger  end   being   downwards.     The 

'es  are  coarse  and  gross.    Sometimes  the  upper  jaw,  nasal  bones, 

skull  are  also  enlarged. 

Symptoms. — The  onset  is  ver>'  insidious  and  the  disease  may 
steadily  progress  for  many  years.  The  patient  complains  of  general 
Tbeumaitc  pains^  and  often  of  persistent  or  repeated  headache. 
There  may  be  amenorrhtea.  Optic  neuritis  and  blindness  some- 
times occur  in  cases  in  which  the  ]>ituitary  body  is  sufficiently 
enlarged  lo  cause  pressure  on  the  optic  commissure.  The  real 
diignosis  of  the  disease  depends  upon  a  recognition  of  the  bony 
cnLirgcmcnt — a  discovery  often  made  by  the  patient's  friends,  who 
tyjocc  the  alteration  in  her  face.  After  a  time  the  general  health 
Buy  suflTer,  but  as  a  rule  there  are  but  few  indications  of  im- 
portince. 

Treatment- — ^The  rheumatic  pains  and  headache  must  be 
ttcated  oo  ordinary  principles.     No  curative  measures  are  known. 
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This  rare  condition,  usually  beginning  in  early  life  and  pursuing 
a  prolonged  course  over  many  years,  is  ap[jarently  of  the  nature  of 
pi-nostnis. 

It  chiefly  affects  the  cranial  and  facial  bones,  which  become 
enormously  thickened  and  enlarged  by  new  porous  bone ;  this  may 
Id  the  course  of  time  become  dense.  The  new  bone  fills  up  the 
Ifitrum  and  various  cavities,  causes  great  deformity,  and  leads  lo 
pressure  effects  on  the  eye,  nose,  brain,  etc.,  according  lo  the  actual 
teat  of  the  disease.  After  many  years,  death  may  ensue  from 
gradual  encroachment  on  the  brain.  The  disease  is  usually  bilateral. 
No  treatment  is  of  any  avail,  but  if  the  condition  is  unibieral,  or 
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affects  one  side   more   than  anolher,   pressure  effects  may  render 
operative  interference  necessary  and  jusiifiaUe. 


OSTEITIS   DEFORMANS 


Etiology. — Osteitis  deformans  is  a  rare  disease,  attacking  the 
sexes  equally  during  advanced  age.  No  cause  is  known.  In  many 
cases  sarcoma  or  cancer  has  been  associated,  but  there  is  no 
evidence  to  prove  that  this  is  more  than  coincidence.  Rheumatism 
and  syphilis  are  not  recognised  as  etiological  factors.     The  disease 


Fig.  39.— OstdtU dernnnAiis  01  tnc  LT.uii.ti  v.'iiii  iroiiin,  Mute  DupuytrenX 

is  very  insiilious,  and  may  steadily  progress  for  many  years  without 
apparently  affecting  the  general  health. 

Morbid  anatomy. — The  disease  is  inflammatory.  The  affected 
hones  are  much  increased  in  size  and  thickness,  the  comjiaci  tissue 
is  reduced  to  the  condition  of  cancellous,  and  the  whole  bone  has 
a  spongy,  pumice-stone-like  appearance  (sf\mgy  M/>erfn}/>/tr),  In 
the  early  stages  the  bones  arc  weaker  than  natural,  and  hence 
incline  to  Ix^nd  in  the  direction  of  greatest  pressure ;  later  on  the 
density  and  strength  are  increased.  The  limb  bones  arc  some- 
times actually  elongated,  but  this  is  more  than  counterbalanced  by 
ihe  bending.  The  calvaria  is  first  affected,  and  the  onset  of  the 
disease   is   often    recognised   by  the  fact   that  the  patient's   hats 
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become  too  small  for  him.  The  face  usually  escapes,  so  that  by 
remaining  its  normal  size  it  offers  a  marked  contrast  to  the  calvaria. 
The  skull  is  much  increa-sed  in  size,  and  the  forehead  Mjuared  ;  the 
fate  is  egg-shaped,  its  larger  end  being  u[iwartls — the  opposite  to 
what  obtains  in  acromegaly.  The  long  bones  arc  affected  from  the 
trunk  towards  ihe  periphery,  and  as  the  lower  limb  bones  yield 
t}K.Te  is  some  shortening  of  stature,  and  the  gait  becomes  slow  and 
shambling.  For  the  same  reason,  added  to  cur\'ature  of  the  spine, 
the  patient  assumes  a  characteristic  posture,  bending  forwards  in 
an  apparently  helpless  manner.  The  deformity  of  the  chest  may 
occasion  some  respiratory  ditficulty,  with  a  tendency  to  bronchial 
catarrh,  which  is  liable  to  last  a  long  time. 

Symptoms. — General  rheumatic  pains  are  common,  but  apart 
from  this  the  general  health  remains  good,  aiid  the  patient  dies  of 
jomc  intercurrent  mischief 

Treatment  is  of  no  avail 


INFLAMMATION   OF   BONE 

Inflammatory  affections  of  bone  may  originate  in  the  periosteum, 
medulla,  cancellous  or  compact  tissue,  or  in  the  epiphysary  line  or 
centre;  the  process,  however,  never  remains   limited   to   the   seat 
of  its  origin,  but  spreads  to  other  parts,  so  that  various  changes  are 
associated-      Thus,  necrosis  is  always  accompanied  by  caries,  and 
ihc  chronic   irritation  produced   leads   to    €stLO|)lastic   f)eriostitis ; 
jiraiJarly,  osteomyelitis  may  occasion  necrosis  of  the  central  portions 
of  the  bone,  the  dead  part  being  surrounded  by  a  carious  area,  with 
which  is  associated  osteoplastic  osteitis  and  periostitis.      The  actual 
process  of  inflammation  does  not  differ  from  thai  occurring  in  soft 
Jlructufcs.      TTie  animal  pari  of  the  bone  is  alone  capable  of  under- 
going any  vital  change,  the  earthy  salts  being  simjjly  removed  by 
lome  chemical   process   not  fully  understood  ;   this  decalcification 
ahrays  takes  place  in  the  presence  of  certain  large  multinucleated 
crfis  known  as  osteoclasts  ;  it  has  been  suggested  (though  certainly 
not  proved)  that  an  excess  of  lactic  acid  acting  on   the  lime  salts 
gi\*e*  rise  to  a  soluble  lactate  of  lime  which  is  excreted  by  the 
urine. 

Inflammatory  affections  of  bone  may  be  due  to  injury  or  some 
acute  infective  process,  but  in  most  cases  syphilis  or  tubercle  is  the 
causative  agent. 
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INFLAMMAT!OX   OF   THE    PERIOSTTEttM 
ACUTE    LOCALISED    PERIOSTITIS 

Etiolog^y. — Acute  local  periostitis  may  be  due  to  injury,  cold, 
rheumatism,  gout,  secondary  or  tertiary  syphilis,  or  to  one  of  the 
acuti.'  specific  diseases. 

Morbid  anatomy  and  results. — The  inflammatory  e.uida- 
lion  infiltrates  and  thickens  the  periosteum  and  the  cellular  tissue 
external  to  it,  and  accumulating  beneath  it,  strips  the  congested 
membrane  from  the  bone.  The  separation  is  quite  local,  and  the 
process  does  not  tend  to  spread.  In  the  majority  of  cases  the 
inflammation  subsides,  the  effusion  becomes  absort>ed,  and  the  only 
trace  of  the  mischief  is  some  slight  thickening  from  periosteal  new 
bone. 

If  suppuration  occurs,  the  pus  perforates  the  periosteum,  passes 
along  the  cellular  planes,  and  ultimately  bursts  externally,  sonic- 
times  at  a  considerable  distance  from  the  primary  seat  of  mischief. 
In  most  cases  the  abscess  heals  without  bad  results,  but  occasionally 
die  outer  layer  of  the  bone,  deprived  of  the  periosteal  blood  supply, 
exfoliates. 

Signs  and  symptoms. — The  local  signs  are  best  observed 
in  a  superficially  seated  bone,  such  as  the  tibia,  which  is  frequently 
the  seat  of  the  disease.  There  is  a  local,  tense,  acutely  tender 
swelling  due  to  the  eflusion  beneath  the  periosteum.  The  skin 
is  red  and  cedematous,  especially  if  suppuration  occurs.  There  is 
great  pain  of  a  gnawing,  aching  character  like  toothache,  which  is 
worse  at  night.  The  pain  is  often  most  intense  at  one  spot,  and 
is  readily  brought  out  by  pcrcusbion.  Constitutional  disturbance  ts 
usually  slight  the  temperature  not  often  rising  above  loa*^  F.,  but 
should  suppuration  occur  the  fever  and  local  signs  are  aggravated. 

Treatment — If  the  inflammation  is  not  severe,  complete  rest 
of  the  part  in  the  elevated  position,  combined  wnh  hot  fomentations, 
may  be  the  only  local  treatment  necessary.  Leeches  may  be  used 
if  the  pain  is  very  great.  In  more  severe  cases  no  time  should  be 
losi  in  relieving  tension  by  a  free  incision  down  to  the  bone,  and  if 
the  pain  is  severe  this  should  also  be  sawn  into  {linear  osteotomy). 
This  treatment  may  avert  threatened  suppuration,  and  is  at  once 
followed  by  great  relief  and  si>eedy  repair.  If  suppuration  has 
occurred,  the  pus  must  be  evacuated  under  strict  antiseptic  pre- 
cautions. Should  superficial  necrosis  ensue,  the  treatment  must  be 
thai  given  at  p.  136.     As  regards  the  general  treatment,  little  is 
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needed    but   the   regulation   of   the    bowels    by  saline   purgatives; 
during  the  febrile  stage  the  diet  must  be  restricted  to  slops. 

ACirra   DIFFUSE  INFECTIVE  PERIOSTITIS — ACUTE   NECROSIS 

Acute  necrosis  is  the  name  given  to  an  acute  infective  inflam- 
mation of  growing  bones  usuiilly  beginning 
in   the   deeper   layers   of  the   periosteum, 
but  in  some  cases  in  the  epiphysar)*  line 
'  ^■*f:y^ifis)f    or    in    the    medulla    (os/eo- 

/,■>■)• 

Etiology. — Acute  necrosis  is  essenti- 
ally a  distase  of  early  life,  and  is  dependent 
on  the  presence  of  pyogenic  organisms, 
notably  the  staphylococcus  pyogenes  aureus. 
It  may  (especially  in  weakly  children)  follow 
feme  slight  injury,  or  may  complicate,  or 
havie  been  preceded  by,  one  of  the  acute 
cx-inthcmati-  As  regards  the  influence  of 
injury,  Becker  has  shown  that  organisms 
injected  into  healthy  rabbits  did  not  cause 
acute  necrosis ;  but  if  the  bones  were 
previously  contused  or  broken,  the  disease 
TA-as  occasioned.  Though  usually  attacking 
one  of  the  long  bones,  especially  the  tibia 
or  femur,  no  bone  is  exempt,  and  some- 
times many  are  simultaneously  or  con- 
secutively affected. 

Morbid  anatomy.  —  Whether  the 
inflammation  originates  in  the  periosteum, 
cniphysar^'  line  or  medulla,  the  general 
l.r<r-j;ress  of  the  case  is  the  same.  The 
iuupnc  is  rapid  ;  suppuration  speedily 
oocursi,  and  the  bone,  deprived  of  its  blottd  Fic 
supply,  dies.  In  many  cases  osteophlebitis, 
followed  by  general  embolic  pyaemia,  proves 
fatjl.  Beginning  as  a  periostitis,  the  mem- 
Irr.ine  is  separated  from  the  bone  by  the 
jurulc-nt  exudilion,  which  extenils  witlely, 
anil  completely  denudes  the  diaphysis ;  on 
rtoching  the  epiphysary  line  the  destructive  inflammation  may  spread 
aloog  it  so  thai  the  diaphysis  is  separated  (Fig.  33),  and  finally  the 
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medulla  participates,  so  that  in  many  cases  all  parts  of  the  bone 
are  involved.  The  thin-walled  veins  inflame,  and  the  infective 
thrombi  disintegrate,  and  being  carried  to  distant  parts,  excite 
secondary  centres  of  inflammation.  Fortunately  all  cases  do  not 
run  the  above-descril)ecl  course;  the  ixjriosteum  may  be  widely 
separated,  but  further  spread  is  arrested  under  appropriate  trcat- 
ment»  and  the  patient  ullimatcly  recovers,  sometimes  without  any 
actual  necrosis  of  Imnc.  Should  necrosis  occur  its  extent  varies. 
The  periosteum  throws  out  new  bone  which  locks  in  the  sequestrum, 
but  is  perforated  by  cloacie  for  the  discharge  of  pus,  which  con- 
tinues until  the  foreign  body  is  removed  (see  Necrosis,  p.  133,  and 
Fig.  44,  p.  134)- 

Signs  and  symptoms.  —  The  onset  is  sudden,  and  is 
accompanied  by  shivering  or  convulsions,  and  a  rajtid  rise  of 
temperature,  which  may  reach  104*"  or  105*^  V.  If  the  case  pro- 
gresses to  a  fatal  termination  the  constitutional  disturbance  deepens. 
Typhoid  symptoms  set  in,  and  there  may  be  evidence  of  secondary 
involvement  of  the  lungs,  etc.,  as  in  other  cases  of  acute  septic 
infection.  Locally  there  is  great  swelling,  probably  involving  nearly 
the  whole  length  of  the  diaphysis^  which  may  be  completely 
separated  from  the  epiphysis.  The  sujicrficial  structures  are  red 
and  cedematous,  and  there  is  evidence  of  fluctuation,  or  at  least  of 
elasticity,  for  if  the  bone  be  deeply  seated  (e,g.  femur),  the  detec- 
tion of  fluctuation  may  be  very  difficult.  Sometimes  the  process 
extends  to  the  neighbouring  joint.  Acute  necrosis  may  be  mis- 
taken for  acute  rheumatism  ;  the  fact  that  the  le.sion  is  usually 
single,  and  that  the  shaft  of  the  iKjne  and  not  the  juint  is  the  seat 
of  the  aflfection,  and  the  rapid  onset  of  cedema  followed  by  sup- 
puration, will  usually  avoid  such  a  mistake. 

Treatment. — A  free  incision  must  be  at  once  made  down  to 
the  bone  J  the  abscess  cavity  should  be  examined  with  the  fmger  to 
ascertain  to  what  extent  the  periosteum  ha.s  been  stri])ped  up,  and 
whether  counter-openings  are  necessary.  It  by  no  means  follows 
that  because  the  bone  is  denuded  it  will  necessarily  die,  for,  as 
already  stated,  necrosis  is  not  constantly  met  with.  The  abscess 
cavity  should  be  flushed  with  antiseptic  lotion,  freely  drained  and 
carefully  dressed,  the  dressings  being  removed  as  often  as  the 
amount  of  discharge  necessitates.  If  with  free  drainage  the  general 
condition  does  not  improve,  the  medullary  cavity  should  be  freely 
ojtened  with  a  view  to  evacuate  septic  material  which  may  be  con- 
fined within  it.  If  necrosis  occurs,  the  treatment  for  that  condition 
must  be  adopted.   Should  the  diaphysis  be  found  complctelyseparatcU 
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and  lying  in  a  large  abscess  cavity,  it  is  belter  left  alone  for  some 
lime,  since  it  acts  as  a  splint,  and  its  presence  serves  as  a  stimulus 
to  the  periosteum  which  throws  out  new  bone  to  replace  the  dead 
shaft,  when  this  is  sufficiently  strong  to  maintain  the  length  of  the 
hmb  ihe  sequestrum  should  be  removed.  In  the  case  of  the  fore- 
arm or  leg,  where  there  are  two  bones,  a  dead  shaft  may  he 
removed  at  once,  for  the  intact  bone  will  maintain  the  normal 
length  of  the  limb. 

If  a  joint  should  be  aflected,  amputation  is  usually  necessary, 
but  as  a  rule  the  operation  should  not  be 
p«rforaied  until  the  acute  mischief  has  sub- 
sided and  the  patient's  general  condition  is 
much  improved  ;  if,  however,  in  spite  of  the 
above-mentioned  treatment  no  improvement 
occurs,  immediate  amputation  is  imperative, 
provided  the  patient  is  not  suffering  from 
2cute  septic  infection. 

As  regards  constitutional  treatment  it  is 
necessary  to  keep  the  Ijowels  acting,  to  give 
plenty  of  easily  digestible  food,  and  stimu- 
lants if  the  pulse  is  weak.  Quinine  and 
hark,  and  during  convalescence,  iron  and 
cod-liver  oil,  should  be  administered. 


CHRONIC    OSTEOPLASTIC   PERIOSTITIS 

Etiology. — Chronic  periostitis  isusually 
dependent  upon  long-continued  irritatinn 
due  to  disease  of  the  bone  or  neighbouring 
joint,  or  to  chronic  inflammation  of  the  soft 
tissues,  as  is  often  seen  in  chronic  ulceration 
of  the  leg  (Fig.  34).  It  may  also  he  due  to 
injur)',  cold,  gnut,  rheumatism,  or  syphilis. 

Morbid  anatomy. — Chronic  periostitis 
leads  to  thickening  of  the  membrane,  and  Fic  y.-0.ieopU«ic  perio*. 
the  formanon  of  new  cwne  beneath  it ;  when 
this  is  quite  localised  the  resulting  enlarge- 
ment is  known  as  a  node.  The  new  bone 
is  at  first  finely  porous  and  spongy,  but  later 
on  becomes  dense,  hard,  and  smuath.  It 
IS  deposited  in  the  form  of  spicules,  nodules,  and  irregular  plates  or 
Uminx  which  are  parallel  with  the  long  axis  of  the  bone.     The 


centre  i%  a  smooth,  area 
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^lilal     Miiuttim.     So.     ijt. 
»n»»-n  l»y  C  H.  Kre«inaii)L 
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new  bone  is  often  especially  abundant  at  the  points  of  attachment 
of  mustles,  tendons,  or  ligamentous  struc- 
tures, and  along  the  natural  ridges  of  the 
bone ;  it  is  deeply  grooved  by  channels  in 
which  run  the  blood-vessels.  If  the  change 
is  due  to  quite  lucal  causes,  it  will  itself 
be  local,  but  if  consecutive  to  widespread 
disease  of  the  bone  or  some  general  con- 
dition, e.^.  syjihilis,  it  may  affect  the  whole 
bone,  which  is  consequently  much  en- 
larged. Chronic  osteitis  is  usually  an 
associated  condition  (Kig.  35), 

Sig^ns. — The  enlargement  of  the  bone 
<Di^/'*l  is  quite  obvious.      The  paiiunt   complains 

of  severe,  deep-seated,  gnawing  pain,  which 
is  much  worse  at  night,  and  in  damp,  cold 
weather.  The  pain  is  increased  by  per- 
cussion, often  radiates,  and  is  but  little 
benL'fited  by  ordinarj'  measures. 

Treatment. — AH  sources  of  irritation 
must,  if  possible,  be  removed.      Iodide  of 
"'  /v(  W  potassium  may  alleviate  the  pain,  but  its 

effect  is  often  soon  lost 
lijf  If  the  condition  is  quite  local  and  the 

severity  of  the  suffering  justifies  it,  an  in- 
cision may  l>e  made  through  the  perios- 
teum, and  the  bone  may  be  cut  into  with 
a  saw  {linear  osteotomy),  or  a  wide  gutter 
may  be  cut  in  it  with  a  chisel ;  by  this 
means  tension  is  relieved  and  the  pain  is 
often  cured. 


m 


P 


FW.  .15.— Seclkm  of  a  tibia  aficcled 
hy  ctiruiiic  OHtcicis  aittl  pcfio*- 
111)4.  I>«itc  new  bone  U 
prr»ciil  ijn  Oie  uuicr  surface  of 
the  Khaft  ami  aino  ulilitcrnte* 
the  rne<lultary  can»l  (Wc»|. 
min«tcr  )t»«pital  Mtiwum, 
No.  175.  XHxkMtn  b>-  C.  H. 
Freciiukn). 


chronic   periostitis.       If 
than  that  producing  the 


EXPANSION    OF   BONE 

This  term  has  been  applied  to  an  in- 
crease in  the  size  of  a  bone  from  osteo- 
plastic periostitis,  accompanied  by  destruc- 
tion of  its  interior,  due  either  lo  the 
growth  of  a  tumour  or  to  suppurative 
caries,  the  irritation  of  which  causes  the 
the  process  of  destruction  is  more  rapid 
new  bone,  this  will  eventually  be  perforated 
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and  the  pus  or  new  growth  escape  into  the  surrounding  soft  struc- 
tures (see  pp.  127  and  139). 

CHRONIC   OSTEOPLASTIC  OSTEITIS 

The  causes  of  this  condition  are  the  same  as  those  of  chronic 
periostitis^  with  which  ii  is  associated. 

The  organisation  of  the  inflammator)-  products  leads  to  con- 
densation of  the  area  affected,  which  may  become  as  dense  and 
hard  as  ivory.  The  cancellous  spaces  are  very  much  narrowed  or 
obUteraied,  and  the  process  extending  to  the  medullary  canal,  tlie 
whole  bone  may  be  rendered  solid,  so  that  it  is  muclj  ijureased  in 
weight  (Fig.  35). 

It  is  also  increased  in  size  by  the  deposit  of  new  bone  from  the 
periosteum.  In  extreme  cases  the  consolidation  is  so  great  that  the 
vascular  supply  is  quite  inadequate  and  the  bone  dies. 

Sig^ns. — The  signs  of  chronic  osteitis  are  identical  with  those 
of  chronic  periostitis,  pain  being  the  leading  symptom.  The 
enlargement  of  the  bone  is  readily  recognised. 

Treatment. — That  for  chronic  periostitis.  Linear  osteotomy 
may  give  much  relief,  but  is  only  suitable  to  cases  iu  which  the 
pain  is  comparatively  localised 


RAREFACnVE  OSTEITIS CARIES 


Causes. — Rarefactive  osteitis  may  be  due  to  sjphilis  oir  injury, 


-'-?- 


WUL  |6. — AT>«orption  of  hme  (^ctflcrX    1*  hont  mlMtanc« :  f,  fat  ck\U  of  marrow « 

or  may  be  secondary  to  disease  of  a  joiiit,  but  in  the  great  majority 
of  cases  it  is  of  tubercular  origin. 
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Situation. — Caries  usually  begins  in  the  cancellous  tissue,  and 

hence  is  most  com- 
monly seen  in  the  ends 
of  long  boneSf  the 
bodies  of  the  verte- 
brae, the  bones  of  the 
tarsus,  and  in  the 
phalanges. 

Morbid  anat- 
omy.— The  disease  is 
really  an  osteomyelitis, 
the  destruction  of  the 
bony  tissue  being 
secondary  to  in  flam  • 
niatory  changes  occur- 
ring in  the  marrow  of 
the  cancellous  spares. 
The  vessels  in  the 
Haversian  canals  are 
engorged  with  blood, 
and  the  inflammatory 
e\U(liUc  fills  the  can- 
cellous sixices.  The 
bony  walls  become  de- 
calcified as  the  earthy 
salts  are  removed.  The 
dcsiructiun  of  bony 
tissue  is  brought  about 
by  the  agency  of  large 
multinucleated  cells 
{oskffc/nsts)^  which  eat 
out  the  bone  and  lie 
in  small  spaces  known 
as  Howship's  lacuna: 
or  lacunar  corrosions 
(Fig.  36,  p.  123).  The 
r^rea   from    which    the 

Fiu,i7.-Tul««cuUicariZfram«ci«oflt.bcrcubrdacty.  ^Ony  tlSSUC  haS  bccn 
lilu  10  a  child  liftccii  niijntht  i>M  who  lutit  rmtiKniu*  ullicf  rCHlOVed  is  fllled  with 
hibcrcaLu'  kstank     llic  uillomnuatury  tiuue  pcn'odt^  the 

whuie  dtaptiy^    bee  «im  Fig.  38.   <]>mwn  by  c.  U.   granulation  tissue  (rig. 

37).       By    a    gradual 
this    process    the    bone    assumes    a    characteristic 


Frcemnn.) 

extension    of 
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worm-eaten  appearance,  and  its  density  and  strength  are  materially 
diminishtrd. 

In  tubercular  caries  there  are  often  many  independent  foci  of 
tubercular  deposit  which,  gradually  increasing  in  size  and  coalescing, 
lead  lo  extensive  destruction. 

In  osteitis,  as  in  inflammation  of  soft  structures,  suppuration 
may  or  may  not  occur.  In  the  former  case  the  abscess  may  be 
confined  within  the  bone  {bom  ahsctss^  p.  i^S,  l"ig.  41),  but  more 
often  the  pus  gradually  perforates  the  thiclcened  periosteum  and 


Fmj.  jL,— TulwCTiW  caiKs.     Oiani  ccIU  and  inflanimati^)r>*  exutUtion  are  seen  wilh  two  peces 
uf  bone  which  an  beinti  dntruyvd.     Frum  Fig.  37.     (l>rawii  by  C  H,  Frccnun.) 

passes  along  the  cellular  planes  until  it  reaches  the  surface.  The 
sinuseb  leading  to  carious  bone  are  often  long  and  tortuous,  their 
mouths  by  no  means  corrcs|>onding  to  the  position  of  the  carious 
area-  The  mouth  of  such  a  sinus  is  filled  with  exuberant,  flabby 
granulations  which  project  from  it ;  on  probing,  considerable  bleed- 
ing and  pain  arc  caused,  especially  when  the  jirobe  comes  down 
pon  the  friable  and  inflamed  bone. 

Whenever  rarefactive  osteitis  is  in  progress,  the  chronic  irrita- 
tion excites  osteoplastic  jieriostitis  and  sclerosing  osteitis,  which  may 
tend  to  the  medulla  and  obliterate  the  canal 
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of  luhcnitc  in  ihe  head  of 
the  humeriiK  or  a  ni.in  id. 
sixty -four.  The  articular 
surface  i^  ban  ond  tlic  juiiit 
wa*  di<4MM»l.  Kxcisiim  w;u 
|>rrf*>rincJ  w\iU  jjvj-uiuiicut 
su-rccsa  (WcHtmln-Hlcr  H.w 
pitMl  Mu.tcuin,  "No.  ttt^A 
l)rawn  by  C  H.  Freeiuan> 


Varieties   of   the    process.  —  Sometimes    rarefactive    osteitis 

is  unaccompanied  by  suppiimtion  {i/ry  caries^  caries  siaa),  and  the 
inflammatory  products  undergo  partial 
absorption,  casealiun,  and  calcification,  the 
process  being  analogous  with  that  occurring 
in  tubercular  foci  in  soft  structures.  As 
the  osteitis  extends  it  may  cut  off  small 
areas  of  bone  from  their  blood  supply,  and 
these  sci>aratc  as  sequestra  {caries  necrotica). 
Caries  may  be  superficiai^  central,  or 
ariiatUir^  according  to  its  primary  seat. 
Two  ca««.-m<  paichM  Central  caries  or  bone  abscess  is  referred 
to  at  p.  127  J  articular  or  fungaling  caries 
gradually  spreads  towards  and  involves  the 
joint  caAity  (sec  p.  155). 

Signs. — In  the  majority  of  cases  rare- 
factive osteitis  is  a  very  chronic  disease. 
Its  leading  feature  (apart  from  those  which 
may  be  dependent  upon  its  situation,  e.g.  the  spine)  is  intense, 
deep-seated,  aching  pain,  increasing  at  night  and  aggravated  by 
change  of  lemi>erature.  by  damp,  or 
by  even  the  gentlest  percussion. 
Owing  to  associated  periostitis  the 
bone  is  enlarged.  When  suppura- 
tion occurs  and  the  pus,  perforating 
the  periosteum,  approaches  the  skin, 
the  latter  shares  in  the  inflammation 
and  becomes  thinned,  reddened,  and" 
finally  perforated.  The  nature  of 
the  sinuses  has  been  already  referred 
to.  If  the  cartes  affects  the  articular 
end,  the  signs  of  arthritis  are  pre- 
dominant. 

In  ver)'  chronic  cases  with  intract- 
able suppLiralinn  (f..^^  spinal  cariL's)the 
general  health  suffers  ;  the  patient 
becomes  anaemic  and  weak,  and  the 
organs  may  be  the  scat  of  fatty  or 
albuminoid  change,  or  should  the  dis- 
charges become  septic,  chronic  septic  intoxication  may  materially  un- 
dermine the  patient's  health  and  strength  and  eventually  prove  fatal 
In  tubercular  cases  he  may  exhibit  some  other  tubercular  lesion. 


Fic,  ia— Tubercular  di;c,i^*:  uf  ih< 

■  ii  Iwvnty  yrar*.'  dunilioo.  '\\\c  other 
foot  wr.-v)>  ill  tltc  lamc  state  ;  bi>lh  wrre 
nemoved  by  Synic't  .-tmputaiion.  The 
pittivni,  a  wuiTun  x\.  iliinVi  wa^  In 
KLMxt  gencml  boilUl  ^l>ni«li  by  O 
H.  KrccnunX 
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Treatment. — Before  suppuration  has  occurred  treatment  may 
arrest  the  process.  The  patient  should  be  placed  under  the  best 
possible  condiiions  as  regards  food  and  fresh  air.  Cod-Hver  oil, 
the  syrup  of  the  hypophosphites,  quinine,  iron,  and  arsenic  may  be 
given  as  tonics. 

Gradually  increasing  doses  of  iodide  of  potassium  may  materially 
lessen  the  pain  and  cut  short  the  inflammation,  or  linear  osteotomy 
may  be  resorted  to.     Complete  rest  of  the  part  is  essential. 

When  once  suppuration  has  occurred  nothing  avails  but  complete 
removal  of  the  area  of  disease,  just  as  would  be  done  in  tubercular 
disease  of  soft  structures.  The  part  should  be  rendered  bloodless 
and  the  carious  area  freely  exposed  by  an  incision,  combined  with 
the  cutting  away  of  sufficient  bone  to  give  access  to  the  entire  area 
of  disease.  The  inflamed  bone  is  then  scraped  away  with  a  gouge, 
flushing  gouge,  and  sharp-spoon  ;  no  part  must  be  neglected,  but 
the  surgeon  may  know  when  he  has  done  enough  by  the  increased 
resistance  and  density  of  the  tissue.  All  the  debris  having  been 
washed  away,  the  cavity  should  be  swabbed  out  with  zinc  chloride 
solution  (40  gr.  ad  Ji.)  or  iodoform  emulsion,  and  should  then  be 
dried  and  dressed  antisfjjtically, 

The  dressing  should  not  be  touched  for  ten  days  or  more, 
unless  discharge  soaks  through  or  the  general  condition  of  the 
patient  necessitates  it.  The  second  and  subsetjuent  dressings 
should  similarly  be  left  undisturbed  for  ninny  days.  Healing  is 
aUays  slow,  since  it  is  accomplishid  by  Rranulalion  only,  the  dense 
bone  tieing  unable  to  contract.  If  the  disease  shows  any  tendency 
to  recur,  the  operation  must  be  repeated. 

When  caries  attacks  one  of  the  small  bones,  e.g.  of  the  tarsus, 
ii  m.iy  be  completely  removed.  Amputaiion  is  usually  necessary 
in  casL-s  of  articular  caries  with  involvement  of  ibe  juriil,  and  sonie- 
timcs  also  when  the  disease  is  very  chronic  and  the  prolonged 
suppuratioti  is  threatening  the  patient's  life. 


BONE   AB.SCKSS- 


:entral  cariks 


Ijocalised  central  caries,  accompanied  by  suppuration  {l^ne 
Qhuss\  is  usually  met  with  in  young  adults.  It  affects  ihe  ends  of 
long  bones,  especially  the  head  of  the  tibia,  and  is  due  to  tubercular 
inflammation. 

Morbid  anatomy. — The  abscess  cavity  is  usually  snial]  and 
surrounded  by  dense  bone,  the  result  of  chrome  osteiiis.  In  con- 
sequence  of  the  deep-seated  irritation,  the  chronically  inflamed 


i 


12 


ft 


MANUAL  OF  SURGERY 


CEIAP. 


periosteum  throws  out  new  bone  which  causes  considerable  enlarge- 

nii^nt,  surh  as  might  be  produced  by  the  growth  of  an  endosteal 
tumour   (tig.   41).      The   abscess  cavity  is  Hned  with  a  layer  of 

granulation  tissue,  and  may  contain 
a  small  sequestrum.  By  the  gradual 
destruction  of  the  bone  the  pus  may 
eventually  perforate  it,  and  the  abscess 
discharge  externally  ;  or  it  may  burst 
into  the  joint  and  set  up  acute 
arthritis. 

Signs.  —  The  case  is  usually 
slowly  progressive,  although  the 
symptoms  may  persist  for  months  or 
years.  The  bone  is  enlarged  and 
extremely  tender  on  percussion,  the 
pain  being  often  very  acute  at  one 
particular  spot  The  usual  aching 
pain  of  caries  is  present,  but  the  pain 
is  subject  to  remissions,  the  patient 
sometimes  being  comparatively  free 
from  it  for  weeks  together.  The 
diagnosis  has  to  be  made  from  an 
endosteal  growth,  the  main  points  of 
difference  being  the  greater  rapidity 
of  growth  and  the  comparative  ab- 
sence of  pain  in  the  latter  condition, 
in  which,  moreover,  the  pain  is  more 
diffused.  In  bune  abscess  there  is 
never  egg-shell  crackling  as  in  some 
cases  of  tumour,  but  there  may  be 
some  redness  and  tedema  of  the  skin; 
moreover,  complete  rest  may  be 
followed  by  (iefinite  diminution  in 
the  size  of  the  swelling  and  reUef  of 
the  pain.  In  any  case  of  doubt  the 
diagnosis  must  be  cleared  up  by 
trephining  and  exploration. 

Treatment. — In  the  early  stages 
it  is  impossible  to  determine  the  presence  of  pus,  and  the  case 
should  be  treated  on  an  expectant  plan  in  the  hope  that  the 
osteitis  may  subside.  When  the  long  coniiniiance  of  the  symptoms 
and  the  severity  of  the  jmin  demand  more  active  treatment,  the 


Tic 


41,— Ahwros  in  iSc  lowei  end  of  tho 
linui  which  hiu  hur«t  on  tlie  inner 
ftuHiicc  t1in>ii({h  itic  ctu.nc.t  avcii  in 
fcciiuo.  l*he  tibta,  libuU,  oiul  asir^i- 
«ilu-«  arc  Ank  >-lo«c(l  ( WcitininMcr 
Hosntnl  MuMum,  No.  ila,  Dnwa 
by  C.  H.  FrcemonX 
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bone  should  be  trephined  at  the  seat  of  greatest  pain.  Should  pus 
be  found,  the  Opening  must  be  enlarged  and  the  carious  area  freely 
sharp-spooned.  After  trephining  no  pus  may  be  met  with,  but  in 
such  t-ases  the  symptoms  will  stibsidc  from  relief  of  tension,  and  if 
an  abscess  has  been  missed  pus  will  escape  externally  in  a  few 
days  (see  Treatment  of  Caries,  p.  127). 

OSTEOMVELITIS 
SIMPLE   NON-INfECTlVE   OSTEOMYELmS 

The  simplest  form  of  osteomyelitis  is  met  with  in  cases  of 
fracture  or  amputation  and  results  in  the  formation  of  calluSj  which 
in  the  former  ser\*es  to  repair  the  damage,  and  in  the  latter  blocks 
up  the  end  of  the  medullar)"  canal.  It  may  iilso  accompany  osteitis 
or  nerrosis^  the  medullary  canal  thus  becoming  obHleraled  by  new 
bone  (Fig.  35,  p.  122). 


• 


TUBERCULAR    OSTEOMVELITIS 


Bone  al>scess  is  essentially  dependent  upon  tubercular  inflam- 
mation originating  in  the  medullary  tissue  of  the  heads  of  long 
bones,  and  has  been  already  described  (p.  137). 


Fic  4a.-Tu(«rtulftr  dactylttu  rto.  ax.- 

Very  rarely,   general  acute   tubercular  inflammation  originates 
in  ihe  medullar)*  canal. 

Tubercular  osteomyelitis  frequently  attacks  the  phalanges,  giving 
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rise  to  the  condition  known  as  tubercular  dact)*litis  (Figs.  42,  43, 
p.  129).  The  finger  is  much  swollen,  chiefly  from  enlargement  of 
the  bone ;  but  later  on,  when  suppuration  has  occurred,  the  soft 
structures  are  also  inllamed  and  swollen  and  the  pus  is  dis- 
charged externally.  The  affection  is  usually  painless,  and  may 
affect  many  phalanges  or  the  metacarpal  bones,  but  the  joints 
usually  escape. 

The  treatment  of  tubercular  osteomyelitis  is  practically  that 
of  caries ;  the  area  of  disease  must  be  thoroughly  exposed  and 
sharp-spooned,  but  if  very  extensive,  amputation  may  be  necessar)*. 
In  the  case  of  dactylitis,  the  greater  portion  of  the  shaft  of  the 
bone  may  be  subperiostially  resected  with  good  results. 


ACUTE    DIFFUSE    SEPTIC   AND    INFECTIVE    OSTEOMYELITIS 

This  serious  condition  may  occur  after  compound  fracture  or 
amputation,  or,  inde[>endL;ruly  of  these,  may  lie  the  starting-point 
of  acute  necrusis  {p.  119).  If  the  wound  becomes  septic  the 
products  of  putrefaction  are  absorbed  by  the  medulla,  and  the 
intlamniation  thus  excited  favours  the  attack  of  pathogenic  organ- 
isms. No  one  organism  can  be  held  responsible  for  the  mischief, 
which  may  be  lighted  up  by  any  of  those  capable  of  inducing 
septic  or  acute  infective  processes. 

Morbid  anatomy. — The  congested  vessels  of  the  medulla 
pour  out  inHamrnatory  exudaiJon  which  infiltrates  and  gradually 
replaces  the  medulla.  The  inflammation  rapidly  passes  to  the 
stage  of  suppuration  and  extends  to  the  spaces  of  the  cancellous 
tissue,  large  portions  of  which  may  necrose. 

The  veins  participate  in  the  process  and  become  blocked  by 
infective  clot  which  soon  disintegrates,  and  the  detritus,  being 
carried  to  distant  parts,  causes  general  embolic  pyiemia.  The 
periosteum  is  infiamed,  and  suppuration  may  occur  beneath  it  and 
strip  it  off  the  bone  for  some  distance,  but  if  the  disease  is  not  very 
acute  and  is  cut  short  by  treatment,  the  periostitis  causes  a  deposit 
of  new  bone  round  the  shaft ;  the  necrosed  part  of  the  cancellous 
tissue  separates  in  the  course  of  time.  If  there  be  a  wound  of  the 
soft  structures  this  is  always  unhealthy,  the  discharges  putrefy,  and 
there  may  be  snnie  infective  process  {e.g.  erysipelas),  to  extension 
of  which  the  osteomyelitis  is  due. 

Symptoms. — The  onset  is  usually  sudden ;  the  patient  is 
seized  with  a  rigor  or  shivering  fits,  the  temperature  rises  4*^  or  5**  F., 
and  the  severe  constitutional  symptoms  commonly  met  with  in 
acute  infective  inflammations  set  in. 
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On  examination  of  the  wound,  t.g.  after  an  amputation,  it  will 
found  to  be  inflamed,  swollen,  and  tender ;  the  discharge  is  un- 
healthy and  offensive  ;  the  soft  parts  are  more  or  less  retracted 
from  the  bone,  which,  blackened  and  discoloured,  is  laid  bare.  The 
exposed  l>one  is  denuded  of  periosteum  for  a  variable  distance,  and 
projecting  from  the  medullary  canal  is  a  mass  of  fungous  granulation 
tissue  of  an  ashy-grey  colour.  Probing  the  medulla  does  not  cause 
pain  or  bleeding  until  the  already  dead  area  is  passed,  and  the 
probe  impinges  on  still  Hnng  but  inflamed  tissue.  The  lymjihaties 
arc  usually  engorged  and  are  visible  as  red,  lender  lines  in  the  skin. 
The  local  pain  is  severe. 

If  general  systemic  infection  occurs,  there  will  be  evidence  of 
secondar)'  inflammator)'  centres,  and  the  general  symptoms  assume 
the  typhoid  type. 

Treatment. — The  chief  indication  is  to  rid  the  patient  of  the 
infective  centre.  The  wound  in  the  soft  parts  must  be  thoroughly 
cleansed,  and  the  discharges  rendered  aseptic.  In  dealing  with 
the  bone  several  courses  are  open  to  the  surgeon,  the  selection  of 
my  one  being  determined  by  the  seat  of  the  mischief  and  the 
general  circumstances  of  the  case. 

Amputation  is  the  surest  method  of  ridding  the  patient  of  the 
infective  centre ;  in  cases  where  it  would  not  be  attended  with  too 
much  shock  it  should  be  performed  at  the  next  joint,  so  as  to 
remove  the  whole  bone ;  but  if  the  disease  is  apparently  limited  to 
the  lower  part  of  a  bone,  and  amputation  at  the  next  joint  would 
be  hazardous,  the  operation  may  be  performed  in  the  coniinuity  uf 
the  affected  bone.  Thus,  supposing  osteomyelitis  should  attack 
ifae  lower  end  of  the  femur,  it  would  be  highly  injudicious  to 
amputate  at  the  hip  joint,  and  the  operation  must  be  performed 
lower  down  ;  or  if  the  disease  should  occur  in  the  slump  after 
amputation  in  the  middle  of  the  thigh,  it  would  be  wiser  either  to 
disarticulate  the  bone  through  a  prolongation  upwards  of  the 
original  wound  or  to  rely  on  the  sharp-j^poon. 

If  the  general  condition  of  the  patient  negatives  the  performance 
of  ampuLition,  the  bone  must  be  thoroughly  exposed  and  the  medullary 
cai'ity  freely  sharp-spooned,  so  that  all  the  infective  material  may  be 
removed  ;  it  should  then  be  mopped  over  with  i  :  500  mercury  solu- 
tion and  lightly  packed  with  double  cyanide  gauze.  By  the  early  adoj>- 
lion  of  one  or  other  of  these  means,  osteophlebitis  and  general  blood- 
poisoning  may  be  averted  and  the  patient  may  eventually  recover. 

The  general  treatment  is  that  given  on  p.  215,  vol.  i.,  as  appli- 
cable to  infective  processes  generally. 
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EPIPHYSITIS 
SIMPLE    EPIPHVSmS 


Simple  epiphysitis  occurs  as  the  result  of  injury.  The  damage 
excites  a  mild  and  transient  form  of  inflammation,  the  exudate 
organises,  and  growth  may  be  more  or  less  impaired  in  conse- 
quence of  ossification  at  the  cpiphysary  line. 


TUBERCULAR   AND   SYPHILITIC   EPIPHYSITIS 

In  both  these  conditions  the  inflammatory  material  infiltrates  the 
growing  epiphysar)'line,  but  by  nomeans  necessarily  spreads  right  along 
iL  In  the  course  of  lime  and  under  proper  treatment  the  disease  may 
subside,  with  practically  no  permanent  injurious  eflfects.  This  is  especi- 
ally likely  to  be  the  case  in  the  syphilitic  form,  since  the  dyscrasia  is 
very  amenable  to  mercurial  treatment  and  suppuration  is  unusual. 

In  tubercular  cases  suppuration  frequently  ensues,  and  the 
abscess  gradually  spreads  along  the  line  of  the  epiphysis  to  the 
surface,  where  it  ultimately  bursts.  If  the  epiphysis  lies  within  the 
capsule  of  the  joint,  as  in  the  hip,  the  abscess  bursts  into  its  cavity 
and  excites  tubercular  arthritis  (see  p.  155). 

Symptoms. — The  child  Veej^s  the  limb  quite  still  and  cries  if 
it  be  handled-  There  is  considerable  swelling  and  redness,  but  the 
movements  of  the  joint  are  unaffected,  although  perhaps  painful. 
When  suppuration  has  occurred,  the  soft  structures  participate  in 
the  inflammation  ;  softening  at  one  spot  becomes  apparent,  and  the 
abscess,  if  lelt,  opens  on  to  the  surface.  The  epiphysis  may  be 
completely  separated — a  fact  indicated  by  dull  crepitus  on  moving 
the  diaphysis.     Sometimes  the  epiphysary  centre  itself  necroses. 

Treatment. — Complete  rest  by  means  of  a  light  splint  is 
essential,  and  in  syphilitic  cases  mercury  should  be  administered. 
If  the  case  progresses  favourably,  rest  should  be  obser\'ed  for  some 
months  after  all  traces  of  active  disease  have  disappeared,  otherwise 
the  mischief  may  be  reawakened.  A\'hen  it  is  evident  that  suppura- 
tion has  occurred,  the  abscess  should  be  opened  and  sharp-spooned, 
the  case  being  practically  treated  like  one  of  caries.  Involvement 
of  the  joint  demands  the  treatment  for  artliritiSf  and  may  necessitate 
amputation. 

ACUTE  INFECTIVE  EPIPHYSITIS 

Infective  epiphysitis  b  due  to  the  same  conditions  which  lead 
to  a  similar  affection  of  the  periosteum  or  meduUa. 
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The  infective  agent  may  gain  access  to  the  body  through  a 
small  wound  or,  in  quite  young  children,  through  the  umbilical 
cord. 

Suppuration  rapidly  ensues;  the  disease  spreads  along  the 
growing  line,  separates  the  epiphysis,  passes  beneath  the  periosteum, 
and  sometimes  into  the  medullary  cavity. 

Acute  necrosis  results,  and  if  the  epiphysis  is  within  the  capsule 
of  the  joint,  acute  arthritis  is  set  up  and  the  separated  epiphysis  lies 
loose  within  the  joint  capsule.  Death  may  occur  from  general 
embolic  infection,  or,  should  the  child  recover,  the  future  growth  of 
the  limb  is  seriously  impaired  by  premature  ossification  at  the  grow- 
ing line. 

Symptoms. — ^The  onset  is  sudden,  and  the  progress  of  the 
disease  marked  by  considerable  elevation  of  temperature  and  con- 
stitutional disturbance. 

Locally  the  signs  will  be  those  of  acute  arthritis,  if  the  joint  is 
implicated  either  by  the  pus  perforating  the  cartilage  or  in  conse- 
quence of  the  epiphysary  line  being  within  the  capsule.  At  the 
end  of  the  bone  there  is  swelling,  redness,  and  great  pain,  especially 
on  movement.  When  suppuration  occurs  the  local  and  constitu- 
tional symptoms  are  aggravated,  the  swelling  softens  at  one  point, 
and  the  pus  is  evacuated.  If  the  epiphysis  be  completely  separated, 
there  is  movement  between  it  and  the  diaphysis,  accompanied  by 
grating. 

Xreatment. — As  soon  as  suppuration  has  occurred  the  abscess 
must  be  opened  and  the  walls  carefully  sharp-spooned,  great  care 
being  taken  not  to  open  the  joint.  The  limb  must  be  kept  at  rest, 
and  the  acute  inflammation  subdued  by  hot  boracic  fomentations. 
If  the  joint  is  involved  it  must  be  opened  and  cleansed,  and  the 
epiphysis,  if  found  loose,  should  be  removed.  The  general  treat- 
ment is  that  applicable  to  all  acute  inflammations  accompanied  by 
high  fever. 

NECROSIS 

Etiology. — Necrosis  of  bone  is  analogous  to  gangrene  of  soft 
parts  and,  like  it,  is  due  to  any  cause — traumatic  or  inflammatory 
— which  cuts  off  the  blood  supply  or  diminishes  it  below  a  certain 
point.  It  has  already  been  pointed  out  that  the  vascular  supply 
of  bone  is  derived  from  the  periosteal  and  medullary  vessels,  and 
further,  that  although  these  anastomose,  collateral  circulation  is 
imperfect,  owing  to  the  fact  that  the  vessels  run  in  dense  channels, 
Yfhioli  ipaterially  interfere  with  their  dilatation  (p.  104^ 
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The  periosteal  blood  supply  may  be  cut  off  by  separation  of  the 
membrane    in    consetjuence    of   suppuration    or    injury,    but    such 

separation  docs  not  necessarily  entail 
necrosis,  especially  if  asepsis  be  secured. 
The  ix)nes  of  the  cranial  vault  are  more 
likely  to  die  from  such  causes  than  are 
others,  partly  because  the  reparative 
power  of  their  periosteum  is  poor  and 
the  vascular  supply  from  the  meningeal 
vessels  slight,  but  chiefly,  in  accidental 
cases,  because  sepiic  material  is  so 
commonly  introduced.  Phosphorus  and 
mercury  poisoning  sometimes  lead  to 
necrosis  of  the  jaws  (see  p.  315). 

As  regards  the  medullary  circula- 
tion, necrosis  may  be  induced  by  osteo- 
myelitis or  caries,  which  may  be  due  to 
tubercular  or  syphilitic  infiummation,  or 
to  acute  infection. 

Morbid  anatomy.  —  The  extent 
and  position  of  the  necrosis  depend  in 
the  main  upon  its  cause.  Necrosis  due 
to  purely  local  causes  is  equally  limited, 
but  when  causL'd  by  some  infective  pro- 
cess or  constitutional  condition,  e.^. 
syphilis,  a  much  larger  area  may  suffer. 
If  there  is  limited  separation  of  the  peri- 
osteum, the  necrosed  area  is  limited  to 
the  surface  denuded  {cxfoliaiion  or pfrt- 
phcral  necrosis))  but  if  the  case  Is  de- 
pendent on  an  acute  infective  inflam- 
mation, more  or  less  of  the  whole  shaft 
may  perish  (Fig.  33,  p.  119). 

When  necrosis  is  due  to  inflamma- 
tion of  the  medulla  or  cancellous  tissue, 
the  inner  parts  of  the  bone  die  {inciudtd 
and cenfrai  nacrous.  Fig.  44),  while  in  cases 
where  the  periosteal  and  mcdullar)'vessels 
are  both  obliterated,  the  whole  thickness 
of  the  bone  iKrishes  {totnl  necrosis). 
Necrosis  is  always  accompanied  by  chronic  osteitis  and  peri- 
ostitis, and — when  separation  of  the  dead  part  is  in  progress — by 


FiC.  44.  —  FnrliiflfJ  nprroMc  of  the 
fcm'ir.  I  he  bone  ii  cnlArjrcd  by 
chrunic  inflamnuiiun,  and  \s  per- 
forated bv  stnu*c*  or  cUucje  i'.»- 
jn>*ing  the  MH|iic«mini  (W««r. 
mm^cr  Mtxpiial  Museum,  Ntx 
90I.     l>rawn  by  C  H.  Fnrcnuui). 
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suppurative  caries,  In  the  same  way  that  gangrene  of  soft  parts 
excites  suppuration  and  ukcration  of  the  adjacent  living  structures. 
The  new  bone  enclosing  an  included  sequestrum  is  known  as  the 
idvolucruni,  and  is  perforated  by  more  or  less  rounded  ajx^riurcs  or 
cloacx  for  the  exit  of  discharge  (Kig.  44);  these  correspond  to 
sinuses  in  the  soft  parts. 

Separation  of  the  dead  portion — Sequestration. — A  portion 
of  dead  bone  is  practically  a  foreign  l>ody  and  excites  itillanima- 
tion  arid  suppuration  in  the  V\v\ng  bone,  in  consequence  of  which 
the  dead  piece  becomes  eventually  separated.  At  the  line  of 
junction  of  the  dead  and  living  parts  there  is  an  irregular,  worm- 
eaten,  carious  line  filled  by  granulations;  this  gradually  extends  in 
depth  and  isolates  the  dead  portion,  which  then  lies  quite  loose  in 
a  granulating  cavity.     The  sequestrum  is  bathed  in  pus,  which  finds 


45.— !Dt&cnun  of  total  necm«is  of  ibc  ui._jii.;,        ■..'  ;!lc  liliU.     m,  a,  cloacae  ;  i,  fi,  invuhicntm 
of  new  bone  ;  .S ,  »«tucuruin  (i illiiuina). 


exit  through  apertures  {cioaar)  in  the  bony  shell  which  locTcs  in  the 
sequestrum,  and  these  communicate  with  sinuses  in  the  soft  [mrts 
(Fig.  45).  In  some  cases  the  sequestrum — especially  w^hen  of 
moderate  size  and  superficial — may  be  gradually  pushed  out  by 
the  growing  granulations,  and  the  cavity  may  then  heal ;  quite 
im.^ll  sequestra  may  undergo  complete  absorption  by  the  osteo- 
clasts, but  more  commonly  the  shape  and  size  of  the  sequestrum, 
or  the  fact  of  its  imprisonment  by  new  bone,  necessitate  its  re- 
mo\'al  by  the  surgeon.  When  repair  takes  place  the  new  bone 
\i  much  denser  than  normal,  and  the  shaft  is  thickened  by  chronic 
periostitis. 

CharaetfTS  of  stqutstra, — 1*he  general  appearance  of  a  sequestrum 
depends  partly  upon  its  situation,  but  chiefly  upon  the  oiusc  of  the 
necrosis.  Sequestra  due  to  separation  of  the  periosteum  by  injury, 
or  to  actual  detachment  of  a  [portion  of  bone,  look  like  ordinary 
macerated  bone,  except  on  the  side  which  has  been  separated  by 
caries^      AH  sequestra  which  have  long  been  in  a  cavity  containing 
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putrid  pus  are  of  a  dirty  brown  ar  black  colour,  from  the  formation 
of  sulphide  of  iron  during  the  process  of  decomposition. 

When  a  sequestrum  is  due  to  inflammation,  the  evidence  of 
that  process  is  stamped  upon  it.  It  is  more  or  less  spiculatcd,  and 
the  surface  worm-eaten  through  |>arlial  absorption  by  the  osieo- 
clasts  concerned  in  the  carious  process  to  which  loosenin;^  of  the 
dead  portion  was  due.  A  sequestrum  from  an  amputation  stump, 
being  due  to  osteomyelitis  extending  upwards  from  the  sawn  end 
of  the  bone,  is  more  or  less  conical  in  shape  ;  the  lower  end  includes 
the  whole  ihickiiess  of  the  bone,  since  the  outer  layer  has  died  from 
the  separation  of  the  periosteum  caused  by  sawing  the  bone  ;  the 
upper  end  is  spiciilated,  and  the  outer  surface  pitted  and  worm- 
eaten.  The  sequestrum  from  a  case  of  phosphorus  necrosis  of 
the  jaw  is  frequently  covered  with  spongy,  pumice-stone-like  material 
(see  p.  316). 

Signs. — The  signs  of  necrosis  are  practically  those  of  the  in- 
flammator)'  condition  causing  it,  coupled  with  the  detection  of  the 
dead  bone  by  the  probe. 

The  sinuses  leading  to  necrosed  bone  may  be  ver>'  long  and 
tortuous,  the  pus  having  passed  some  distance  beneaib  the  deep 
fascia  before  reaching  the  surface.  The  pain  and  bleeding  on 
probing  are  much  less  than  in  the  case  of  caries,  and  the  probe 
impinges  against  dense,  hard,  painless  bone  which  gives  a  character- 
istic feeling  and  sound.  If  the  dead  bone  is  already  sequestrated, 
it  will  be  found  to  "rock"  under  the  pressure  of  the  probe.  In 
some  cases  of  included  necrosis,  such  as  may  occur  from  syphilis, 
the  symptoms  are  those  of  chronic  osteitis,  and  there  may  be  no 
suppuration  externally,  so  that  the  diagnosis  is  inferential  only,  the 
true  nature  of  the  mischief  being  discovered  when  the  bone  has 
been  cut  into,  in  consequence  of  the  severe  pain  thereby  occasioned. 

If  the  time  occupied  in  sequestration  be  very  long,  and  if 
during  it  the  patient  is  suppurating  freely,  he  may  fall  into  a 
debilitated  condition  owing  to  the  constant  drain  on  the  system 
and  the  continuous  pain.  Katty  and  albuminoid  degeneration  or 
chronic  septic  intoxication  may  also  result. 

Treatment — No  attempt  must  be  made  to  remove  the  dead 
bone  until  it  is  found  to  be  quite  loose.  Pending  this  lime,  which 
may  be  delayed  for  many  months,  free  openings  must  be  maintained 
for  the  escape  of  pus  and  every  elTort  made  to  prevent  decomposi- 
tion. If  there  be  much  pain,  with  perhaps  slight  fever,  examination 
will  generally  reveal  pent-up  pus,  and  some  operative  measure  to 
give  free  drainage  will  be  needed.     During  the  stage  of  separation 
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erery  care  must  be  taken  to  keep  the  patient's  health  as  good  as 
possible  ;  good  food,  malt  liquors,  tonics,  and  residence  in  a  bracing 
seaside  place  being  very  desirable. 

As  soon  as  the  sequestrum  is  quite  loose  it  must  be  removed. 
The  area  of  disease  should  be  freely  exposed,  and  the  invulucrum 
of  new  bone  cut  away  sufficiently  to  expose  the  whole  sequestrum. 
This  is  then  lifted  out,  being  previously  divided  by  bone  forceps  if 
ncctssary.  The  cavity  must  be  carefully  examined  to  ascertain 
that  no  portion  of  the  sefjuestrum  has  been  accidentally  broken 
off  and  left  behind  ;  it  should  then  be  sharp-spooned  ajid  treated  as 
a  case  of  caries.  Any  old  sinuses  in  the  soft  parts  should  be 
carefully  scraped,  or  their  walls  excised,  and  the  wounds  treated 
ascptically.  In  very  extensive  cases,  and  especially  if  the  patient's 
health  iii  suffering  severely,  amputation  is  the  wisest  course,  since 
separation  will  take  so  long  and  tax  the  patient's  powers  so  much 
as  to  endanger  his  life. 


NECROSIS   WITHOUT  SUPPURATION — DRY   OR   QUIET   NECROSIS 

In  rare  cases  necrosis  occurs  without  the  fnrmatiun  of  pus, 
although  some  suppurative  inflanruKUion  of  ihe  periosteum  may 
have  preceded  the  niisichief.  Sypliilis  and  tubercle  may  occasion 
sclerosis  of  bone  with  subsequent  death  ;  but  if  i)yogenic  cocci  are 
excluded  from  the  seat  of  mischief,  suppuration  does  not  occur; 
the  se<|uesinim — separated  by  non  suppurative  caries — lying  in  a 
cavity  lined  by  granulations,  and  beiiig  locked  in  by  condensation 
of  the  surrounding  bone,  thickened  by  chronic  periostitis. 

When  suppurative  periostitis  has  preceded  the  necrosis,  the 
abscess  may  have  been  healed  many  weeks  before  the  necrosis  is 
detected.  VVatson  Cheyne  explains  these  cases  by  supposing  that 
the  periosteal  inflammation  has  cut  off  the  blood  supply  from  the 
subjacent  bone,  but  that  the  pyogenic  cocci  not  having  punetrnlcd 
and  the  abscess  having  healed,  the  bone  being  deprived  of  its  blood 
supply  necroses  and  acts  as  a  simple  foreign  body  endowed  with 
mechanically  irritating  properties  only. 

The  sig^S  of  dry  necrosis  are  by  no  means  distinctive  ;  in  some 
cues  the  diagnosis  of  chronic  osteitis,  central  caries,  or  endosteal 
new  growth  lias  been  made,  the  real  nature  of  the  ease  being  only 
discovered  when  an  exploratory  operation  has  been  undertakt-n,  and 
even  then  the  condition  has  occasionally  Iteen  overlooked. 

The  treatment  consists  in  exposing  and  retnoving  the 
sequestrum. 
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In  the  secondary  stage  of  syi^hilis,  bone  pains  are  very  common, 
especially  with  the  onset  of  the  cutaneous  eruption. 

Periostitis  and  osteitis  are  common  tertiary  manifestations. 
Periostitis  leads  to  the  formation  of  a  gumma  beneath   the  mem- 

hrarte,  and  the  ossifying  new  tissue  forms 
a  localised,  very  painful  swelling  known 
as  a  node ;  or  the  inflammatory  area 
may  break  down,  burst  externally,  and 
lead  to  exfoliation  of  the  bone  beneath. 
Syphilitic  periostitis  is  commonly  seen 
on  the  tibia?,  the  calvaria,  and  in  con- 
nection with  the  bones  of  the  nasal 
fossa:  and  palate.  The  situation  of  the 
mischief  is  important  as  regards  the 
ultimate  result ;  in  the  cranial  and  facial 
bones  saijjjuration  with  subsequent  ne- 
crosis is  common,  and  may  lead  to  per- 
foration of  the  palate,  destruction  of  the 
nasal  septum,  deformity  of  the  nose,  or 
to  meningitis.  Periostitis  of  the  long 
bones  usually  ends  in  organisation  and 
the  production  of  a  node,  but  when 
attacking  the  articular  ends  may  lead  to  secondary  disease  of  the 
joint  (p.  173). 

Osteitis  is  usually  associated  with  periostitis,  and  the  inflamma- 
tion may  spread  throughout  the  bone,  causing  thickening  and  con- 
densation, with  obliteration  of  the  medullary  canal.  In  some 
cases  this  process  obliterates  the  blood-vessels,  and  large  portions 
of  bone  may  necrose. 

The  treatment  is  that  of  syphilis,  combined  with  such  measures 
as  are  applicable  to  similar  disease  of  bone  occurring  independently 
of  the  dyscrasia. 

The  bone  changes  in  congenital  syphilis  have  been  described 
on  p.  203,  vol,  i. 


Fig,  46. — Svphilitic  caries  antl  nc- 
cru«i»  ••<  the  U)nr«  of  the  litull 
(Muate  L)upu>trca.     Foiling 
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Various  tumours  are  commonly  met  with  growing  primarily  in 
the  bones,  and  originating  cither  fruni  the  deeper  layers  of  the 
>  So;  Jtlso  vol.  i.  p.  1S8. 
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pcriosteiun  or  within  the  bone  itself,  in  the  latter  case  almost 
ahrays  at  one  end  where  the  cancellous  tissue  is  most  abundant. 
Periosteal  tumours,  being  limited  only  by  the  soft  tissues,  grow 
more  quickly,  attain  a  larger  size,  and,  if  malignant,  become  dis- 
seminated more  rapidly  than  do  endosteal  growths  ;  they  may  leave 
the  bone  quite  unaffected,  or  may  cause  erosion  of  its  substance, 
which  is  replaced  by  the  new  growth. 

As  an  endosteal  growth  enlarges,  the  irrintlon  produced  excites 
osteoplastic  periostitis,  which  enlarges  the  bone ;  as  the  growth  of 
the  tumour  is  more  rapid  than  is  the  deposition  of  new  bone,  this 
gradually  becomes  absorbed,  and  subsctjuently  the  tumour  may 
fungatc  through  it,  and  grow  into  the  surrounding  tissues,  where, 
l»cing  relieved  of  restraint,  it  increases  in  size  more  rapidly  (tig.  5J» 
p.  143).  A  bone  which  is  weakened  by  the  presence  of  a  tumour 
may  undergo  spontaneous  fracture. 

Tumours  growing  near  joints  rarely  implicate  them  ;  but  some- 
times  they  spread  l>eneaih  the  cartiLige,  raise  it  up  and  t-nter  the 
Joint,  and  may,  when  malignant,  invade  the  tissue  of  the  other 
bone  forming  the  joinL      Flat  bones  may  bt'  perfornud. 

The  symptoms  produced  by  any  tumuur  are  dependent  upon 
its  actual  nature  and  position  and  the 
jure  effects  it  may  occasion,  together 
rhh  evidence  of  gradual  enlargement  of 
the  bone  accompanied  by  pain.  The  treat- 
ment varies  in  the  different  forms. 

CHONDROMATA  ^ 

Non  -  ossifying  hyaline  chondromata 
ire  often  multiple,  and  grow  in  the 
interior  of  the  phalanges  of  the  fingers 
and  toes,  especially  the  former.  Some- 
times ihey  spring  from  the  perichondrium. 
When  growing  from  the  long  bones,  or 
from  the  scapula  or  pelvis,  these  tumours 
may  be  very  large,  are  usually  mixed  with 
sarcomatous  tissue,  and  are  very  prone 
to  mucoid  change  ;  many  of  these  are 
more  correctly  regarded  as  chondrifying 
sarcomata. 

Sig^QS. — These  tumours  usually  appear  in  early  life,  and  are 
*  For  fuillicr  information  s«  vol  i.  p.  341. 
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ofien  hereditary.  Unless  they  are  mixerl  with  sarcoma  tissue  chon- 
droniala  grow  very  slowly  withuut  invading  the  surrounding  tissues ; 
they  are  dense*  hard,  sometimes  lobulated,  and  do  not  cause  pain 
unless  pressing  on  a  ncr\'e  Iqunk. 

Treatment. — Enchondromaia  of  the  fingers  may  be  readily 
enucleated  after  the  investing  shell  of  bone  has  Iieen  removed  ;  if 
they  are  large,  multiple,  and  causing  much  deformity,  or  if  the 
bone  is  extensively  destroyed,  amputation  must  be  performed. 
Pelvic  chondromaia  are  not  usually  amenable  to  surgical  removal. 
Rapidly  growing  chondromnta  of  the  long  bones  demand  amputa- 
tion, since  they  are  usually  sarcomatous. 

OSTEDMATA  * 

The  cancellous 
osteoma  very  rarely 
api>earsaflcr  the  twentieth 
year  ;  it  may  he  heredi- 
tary. These  growths  may 
b.;  multiple,  and  are  often 
symmetrical.  They  ft«- 
c|uently  occur  on  the 
inner  side  of  the  femur 
near  the  lower  end.  Can- 
cellous osteomata  cease  to  grow  when  the 
development  of  the  skeleton  is  complete. 

Sub-ungual  exostosis  is  very  rarely  met 
with  excejn  on  the  great  toe ;  as  it  increases 
in  size  it  lifts  up  the  nail,  excites  inHammation 
and  suppuration,  and  causes  considerable  pain 
(I-ig.  54,  p.  ^42i  vol  L). 

Treatment — These  tumours  need  not  be 
removed  unless  by  their  size  or  position  they 
are  causing  inconvenience  or  pain.  Under 
such  circumstances  the  tumour  should  be 
freely  exjjosed,  and  the  base  divided  with 
bone-lorceps  or  the  saw ;  the  wound  may  be 
,   ^  -t..m.t   closed  without  dminage, 

of   ih«  upper  cikI  of  Uie  *? 

diaj^vM*  of  lite   (iUa  In  tascs  of  sub-ungtial  exostosis  the  nail 

'^  '  should  be   removed,  and    the    whole   of  the 

tumour  gotiged  out ;  if  any  part  be  left,  continuance  of  growth  h 
almost  cert«'iin  to  occur. 

'    &*C  vol.    i.    \i.    3^3, 
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The  compact  or  ivory  osteoma  is  usually  met  with  on  tlie 
!on«  of  the  oalvaria,  and  may  orcur  at  any  period  of  lif^  and 
tttain  a  large  size,  (jrowing  from  the  inner 
ttble  of  the  bone,  in  the  frontal  region,  orliit 
w  exiemal  meatus,  the  tumour  may  cause 
«rioiu  symptoms  of  pressure,  demanding  its 
remo^'al ;  but  when  no  inconvenience  is  ocea- 
floncdr  this  should  not  be  attempted,  owing  to 
the  gncat  density  of  the  growth. 


FIBROMATA 


Fibromata  of  bone  spring  from  the  pcri- 
ostrum,  and  may  grow  in  any  situation  ;  these 
tumours    are    rare,  excepting  simple  epulis  of  Fic  ^9.— ivory  osteoma  «f 

.        .  .  ^  1  .  1      ^i_  the  fmntafl>.>iic{W«[. 

the  jaw  (p.  32$)  and  naso-pharyngeal  fibro-  mUiMcr  Ho^piui  Mu- 
miia,  which  latter  spring  from  the  periosteum  ^c  H.ViSimii"'™ 
of  the  base  of  the  skull  (p.  269). 

Fibromata  clinically  resemble  the  denser  forms  of  sarcoma, 
with  -which  they  may  be  largely  mixed ;  they  grow  less  quickly, 
however,  and  do  not  tend  to  invade  the  bone  or  soft  structures. 
Tlicy  are  usually  quite  painless. 

Treatment. — Fibromata  should  be  removed  by  such  means  as 
their  situation  allows.  In  the  case  of  the  long  bones  the  tumour 
must,  whenever  possible,  be  removed  without  amputation,  except 
in  cases  having  sarcomatous  properties. 

SARCOMATA  2 

Morbid  anatomy. — Primary  sarcomata  of  bone  may  grow 
&om  the  deeper  layers  of  the  periosteum,  or  in  the  cancellous 
tissue  ;  these  tumours  are  less  common,  but  more  malignant,  in 
the  former  situation.  Sarcomata  arc  usually  met  with  at  the 
cpiphysary  ends  of  lung  bones,  especially  the  itp[>osed  ends  of  the 
femur  and  tibia,  and  also  in  connection  with  the  jaws,  but  no  bone 
is  exempt  They  are  frequently  atiribuied  by  the  patient  to 
mjury.  The  malignancy  varies  with  the  histological  characters  of 
the  tumour,  the  spindle-celled  variety  being  the  worst,  and  the 
myeloid  (fortunately  the  most  common  form)  the  most  favourable 
in  this  respect.  Sarcomata  of  bone  are  ]ia!)le  to  all  the  degen- 
erative changes  met  with  in  similar  tumours  elsewhere;  they  are 
someumcs  very  vascular,  and  pulsate  freely  {osteo-artfurism), 
>  Sec  also  vol.  i.  p.  339.  *  Sec  ulso  vol.  i.  p.  333. 
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As  they  invade  the  bone,  this  becomes  much  weakened,  and 

spontaneous   fracture   may   occur.     'I'hc    joint    is   rarely   involved, 

but  a  tumour  in  the  end  of  the 
bone  may  separate  the  cartilage, 
and,  passing  round  its  margin,  may 
enter  the  articulation,  and  even 
spread  to  the  other  bone  forming 
the  joint. 

Periosteal  or  peripheral  sar- 
comata are  usually  of  the  round 
or  spindle-celled  variety,  and  show 
a  marked  tendency  to  ossify  (Fig. 
47,  p.  227,  vol.  i.).  Ossification 
spreads  from  the  bone,  the  bony 
spicules  running  into  the  tumour 
at  right  angles  to  the  long  axis  of 
the  shaft.  Periosteal  sarcomata 
grow  rapidly  and  spread  along  the 
bone  beneath  the  periosteum ; 
they  may  erode  the  compact  tissue 
and  spread  into  the  interior  of  the 
shaft.  They  remain  encapsuled 
and  stretch  the  soft  structures  over 
them.  These  tumours  may  attain 
an  enormous  size,  and  are  fre- 
quently fusiform  or  conical  in 
shape,  the  base  being  towards  the 
juinL  Their  density  varies  with 
their  histological  characters  and 
the  presence  or  absence  of  de- 
generative softening. 

Endosteal  or  central  sarco- 
mata arc  usually  of  the  myeloid 
variety.  They  gradually  replace 
the  bony  tissue  and    may  spread 


Fig 


« -.Vn<l!e.ceD«d  sarconw  of  ihe  fiiwla  along  thc  mcdullary  c.inal,  infect- 
iI'^:rr'rimc,;;;^un;'lC,'"'l  t  "'g  "^arly  the  whoie  length  of  the 
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bone. 

The    irritation    causes    osteo- 
plastic periostitis.      As  the  tumour 
increases  in  size  the  bony  shell  may  be  so  thinned  that  it  can  be 
easily  indented  by  pressure  with   the  fmger,  and  gives  a  peculiar 
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sensation  known  as  "egg-shell  crackling."  If  the  rate  of  grtiwth 
of  the  tumour  exceeds  that  of  the  deposition  of  now  hone  from  tlie 
periosieum,  the  shell  becomes  perforated  and  the  tumour,  fungating 
into  the  surrounding  tissues,  grows  more 
rapidly  and  may  implicate  and  fungate 
through  the  skin  (Fig.  51). 

Varieties.  —  Myeloid,  spindle  -  celled, 
round-celled,  and  melanotic  may  l>e  met 
niih,  the  last  being  usually  a  secondary 
deposit ;  their  frequency  is  in  the  order 
given.  The  myeloid  form  is  usually  end- 
osteal, the  spindle-  and  round-celled  forms 
periosteal.  The  myeloid  sarcoma  is  the 
least  malignant,  and  the  prognosis  as  re- 
gards recurrence  is  favourable  provided 
amputation  has  been  early  performed. 
The  spindle-celled  sarcoma  is  very  malig- 
nant, especially  when  originating  from  the 
periosteum. 

Diag^nosis. — Sarcomata  usually  occur 
in  early  life,  grow  quickly,  and  are  obvi- 
ously connected  with  the  bone.  Small 
central  tumours  may  cause  some  diliiculty, 
since  the  enlargement  of  the  bone  and 
constant  pain  may  Ik:  caused  by  osteitis, 
lx)ne  abscess,  or  non-suppurative  necrosis. 
In  doubtful  cases  the  diagnosis  must  be 
cleared  up  by  an  exploratorj'  operation. 

Treatment — Amputation  is  usually 
necessary',  but  in  central  myeloid  .sarcoma 
of  the  upper  end  of  the  humerus,  of  the 
radius,  or  fibula  excision  may  be  performed 
if  the  diagnosis  be  made  early.  In  cases 
where  the  shock  of  amputation  is  not  too 
I>erformed  at  the  next  joint,  so  that  the  whole  of  the  alVc<te(l  hone 
is  removed.  In  some  cases,  however,  amputation  in  rontinuiiy 
is  allowable ;  thus,  in  central  sarcoma  of  the  lower  end  of  the 
femur  (probably  myeloid  in  nature),  amputation  may  be  performed 
in  the  middle  of  the  thigh,  the  sawn  end  of  the  bone  heiiii^  care- 
fully examined  to  ascertain  that  tlie  ]H>int  of  sertion  is  well  above 
the  growth. 

In  the  case  of  the  scapula,  clavicle,  radius,  ulna,  and  fibula,  the 
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affected   bone    may  l>e  completely  or  partially   removed    without 
sacrificing  the  whole  limb. 


CARaNOMATA 


Cancer  of  bone,  excluding  certain  tumours  of  the  jaws  (see  p. 
323),  is  a  secondary  manifestation  only,  and  hence  not  subject  to 
surgical  treatment 


CYSTS   or   BONE 

Occasionally  hydatids  are  met  with  in  the  long  bones,  pelvis,  or 
spine ;  several  bones  may  be  afTccled,  and  hydatids  may  be  present 
in  the  organs  and  soft  tissues.  The  diagnosis  is  always  obscure  and 
usually  not  made  until  signs  of  enlargement,  suppuration,  necrosis, 
etc.j  demand  ojierative  interference^  the  nature  of  which  must 
depend  on  circumstances.  In  some  cases  the  bone  gradually 
enlarges  and  the  osseous  tissue  is  absorbed,  so  that  egg-shell  crack- 
ling is  present.     This  affection  is  usually  painless^ 

The  so-called  dentigerous  cyst  is  described  at  p.  326. 


Anatomy. — The  articular  ends  of  bones  are  composed  of  can- 
cellous tissue  covered  by  a  dense  lamella  of  compact  bone  sur- 
mounted by  a  layer  of  hyaline  cartilage,  which  is  thickest  at  the 
points  of  greatest  pressure.  Articular  cartilage  has  a  tendency  to 
split  in  a  vertical  direction,  which  tendency  is  more  pronounced  in 
{lathological  states.  The  ligaments  uniting  the  bones  are  composed 
of  dense  white  fibrous  tissue ;  they  are  strong,  flexible,  but  inex- 
tensible ;  the  fibrous  capsule  is  usually  more  or  less  loose,  and  is 
sometimes  perforated  by  a  small  oix-ning  allowing  communication 
between  the  synovial  cavity  and  an  cxtra-uriicular  bursa,  whith 
may  be  the  starting-point  of  joint  disease.  The  synovial  membrane 
advances  a  short  distance  on  to  the  margin  of  the  cartilage  and 
there  blends  with  it,  but  does  not  cover  the  surface ;  it  lines  the 
capsule  and  ligaments,  and  is  reflected  over  ligamentous  and 
tendinous  structures  which  may,  as  in  the  shoulder  and  knee, 
traverse  the  joint.  Where  the  membrane  encroaches  on  the 
margin  of  the  cartilage,  it  is  thrown  into  folds — the  Haversian 
fringes,  —  and  on  these  again  are  smaller  processes  or  secondary 
fringes  (processes  of  Rainey),  which  are  non-vascular.  The  synovial 
membrane  is  composed  of  delicate  connective  tissue,  enclosing, 
where  it  forms  the  Haversian  fringes,  small  collections  of  fat  and 
sometimes  cartilage  cells.  The  vessels  of  the  synovial  membrane 
are  numerous  and  run  up  into  the  Haversian  fringes  in  the  form  of 
loops,  the  capillaries  being  here  considerably  dilated.  The  lymph- 
atics of  the  synovial  membrane  do  not  appear  to  communicate  with 
the  joint  cavity,  nor  do  they  approach  so  near  to  the  inner  surface  of 
the  sjTiovial  membrane  as  do  the  blood-vessels.  Numerous  ner\'es 
ramify  in  the  membrane.      It  is  worthy  of  note  that  the  synovial 
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membrane  is  physiologically  the  most  important  part  of  ihe  joint, 
the  bones,  cartilages,  and  ligaments  serving  purely  mechanical  ends ; 
it  would,  therefore,  on  a  /trior/  grounds  be  more  probable  that 
diseases  of  joints,  when  of  primary  origin,  should  begin  in  the 
synovial  membrane;  and  such  is  the  case. 

General  considerations. — Disease  may  originate  in  an  articu- 
lation, or  may  spread  to  it  from  neighbouring  structures.  In  the 
former  case  the  synovial  membrane  is  the  point  of  attack ;  in  the 
latter  the  mischief  may  be  consecutive  on  caries  or  necrosis  of 
the  bones,  on  supjjuration  of  a  bursa,  or  on  some  other  extra- 
articular disease.  For  clinical  purposes,  arthritis  dependent  on 
some  general  systenuc  infection  may  be  considered  as  arising  as 
a  primar)'  aifection  of  the  joint.  Synovitis  differs  in  its  severity 
and  course  according  to  its  cause,  the  resistant  powers  of  the 
patient,  and  the  method  of  treatment  employed  at  the  onset  of  the 
mischief.  In  the  worst  rases  the  mischief  spreads  to  the  ligaments, 
cartilages,  and  bones,  and  general  arthritis  ensues.  The  terms 
synovitis  and  arthritis  refer  merely  to  the  extent  of  the  morbid 
process  and  not  to  any  special  form  of  disease.  In  considering 
diseases  of  the  joints  we  have  to  inquire  how  the  various  phases  of 
inflammation  with  which  we  are  already  familiar  will  affect  a  part 
the  integrity  of  which  is  of  such  mechanical  ini[>ortance.  Synovitis 
may  be  caused  by  any  of  the  agents  already  shown  to  be  capable 
of  exciting  inflammation,  and  it  must  be  noted  that  the  synovial 
membrane  is  very  i)rone  to  inflame  under  slight  forms  of  irritation  ; 
moreover,  the  accumulation  of  synovmm  and  intiammatory  exudate 
in  the  cavity  of  the  joint  serves  to  perpetuate  the  inflammation 
which  gave  rise  to  it,  by  causing,  t'nUr  a/ia,  increased  tension — a 
potent  cause  of  irritation,  and  one  by  no  means  to  be  lost  sight  of 
in  the  treatment  of  synovitis. 


ACUTE   SIMPLE   SEROUS   SYNOVITIS 

Etiology. — Simple  acute  synovitis  is  usually  the  result  of 
traumatism.  Sprains  or  twists  of  a  joint  simple  contusion,  or  the 
irritation  of  a  foreign  body,  frequently  excite  more  or  less  acute 
inflammation  lasting  a  few  days  and  terminating  in  resolution. 
Penetrating  wounds,  especially  if  conlominated  by  dirt,  induce  a 
more  serious  inflammation  of  a  septic  nature,  which  is  often  accom- 
panied by  suppuration.  Simple  synovitis  may  also  occur  as  the 
result  of  exposure  to  cold,  especially  in  rheumatic  or  gouty  subjects. 

Morbid  anatomy. — The  primary  changes  occur  in  the  synovial 
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fringes,  which  become  hypcnemic  and  infiltrated  with  inflammatory 
exudate.  The  synovial  membrane  loses  its  polish  and  salin-likc 
appearance,  and  rapid  effusion  of  fluid  into  the  joint  follows,  dis- 
tending the  capsule  and  causing  considerable  tension.  The  fluid 
is  usually  more  watery  than  ordinary  synoWum,  and  if  due  to 
traumatism  it  may  be  bloody.  Owing  to  admixture  of  escaped  leuco- 
cytes and  flocculi  of  lymph  it  is  usually  more  or  less  tiirhid,  even 
to  a  degree  simulating  sero-pus.  Flakes  of  lymph — sometimes  of 
consideraVjle  size — may  be  found  floating  in  the  effusion  and  coal- 
ing the  ligaments,  capsule,  and  articular  cartilages.  Resolution  is 
the  rule;  but  in  exceptional  cases  the  inflanmiation  spreads  to  the 
other  structures  of  the  joint  and  lo  the  periarticular  tissues,  and  ends 
in  suppuration.      Acute  synovitis  may  becotric  subacute  or  chronic. 

Si£^S  and  symptoms. — The  signs  of  acute  synovitis  are 
easily  recognised  in  the  more  superficial  joints,  but  may  be  more  or 
less  masked  in  those  deeply  seated,  g.^.  the  hip.  There  are  the  usual 
signs  of  acute  inflammation,  viz.  redness,  swelling,  heat,  pain,  and 
impairment  of  function. 

Owing  to  the  depth  of  the  inflammation  redness  is  but  slightly 
marked  even  in  quite  superficial  joints,  and  in  the  deeper  ones  is 
absent.  The  swelling,  being  dependent  on  effusion  within  the  cap- 
sule, takes  the  outline  of  that  structure,  the  prominences  and  de- 
pressions about  the  joint  are  obliterated,  and  the  whole  presents  an 
unnatural,  lifeless  appearance.  In  the  knee  joint  the  swelling  is 
chiefly  noticed  above  the  patella,  the  synovi.il  ])ouches  in  this  situa- 
tion being  distended  with  fluid,  and  the  depressions  normally  seen 
on  each  side  of  the  lig.imentum  patelUe  arc  obliterated  or  replaced 
by  prominences  according  to  the  amount  of  efl"usion,  consequently 
the  outlines  of  the  patella  and  condyles  of  the  femur  are  masked. 

At  the  ankle  the  swelling  is  chiefly  noticed  in  front,  but  it  also 
extends  round  to  the  back  of  the  joint.  In  the  hip  no  swelling  is 
noticeable  unless  the  fluid  acrumuhition  is  large  in  amount,  when 
there  will  l>e  fulness  in  the  groin  and  behind  the  great  trochanter. 
The  shoulder,  when  affected,  is  broader  and  more  rounded  than 
normal ;  the  depression  below  the  acromion  posteriorly,  and  that 
separating  the  shoulder  from  the  chest  are  either  obliterated  or 
much  less  conspicuous  than  normal.  At  the  elbow  the  swelling  is 
indicalc*d  by  a  filling  up  of  ihe  depressions  on  each  side  of  the 
triceps  tendon,  which,  in  consequence,  is  indicated  by  a  groove. 
Syno%'ial  distension  at  the  wrist  joint  is  indicated  by  swelling  on  the 
dorsum,  hmited  to  the  level  of  the  joint  and  with  its  long  axis 
uansverse;  the  "snuff'-box"  is  partially  obhterated. 
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Swelling  being  dependent  on  fluid  accumulation  within  the  cap- 
sule, fluctuation  may  usually  be  detected.  In  the  knee  joint  the 
patella  fluats — a  fact  which  is  readily  demonstrated  by  pressing  it 
backwards  until  it  displaces  the  fluid  behind  it  and  strikes  against 
the  lower  end  of  the  femur.  In  order  to  allow  of  the  greatest 
amount  of  fluid  accumulation  with  the  least  tensionj  and  conse- 
quently with  the  minimum  of  pain,  the  joint  is  kept  in  that  position 
of  natural  rest  which  permits  of  relaxation  of  the  ligamenLs  and 
capsule ;  this  position  is,  in  most  cases,  that  of  semi-flexion. 

In  the  more  superficial  joints  the  hand  may  detect  some  slight 
elevation  of  temperature,  and  the  surface  thermometer  may  indicate 
a  rise  of  one  or  two  degrees. 

Pain  is  directly  pro]X3rtional  to  tension ;  it  may  be  very  severe, 
and  is  of  a  tensive,  aching,  sometimes  throbbing  character.  It  is 
much  increased  by  movement  and  by  any  position  that  causes 
stretching  of  the  ligamentous  structures.  The  movements  of  an 
inflamed  joint  are  impaired  partly  voluntarily  and  partly  from  reflex 
contraction  of  the  niusclcs,  es])ecialty  those  on  the  flexor  aspect 
The  constitutional  disturbance  is  very  slight  in  simple  cases;  the 
temperature  rarely  exceeds  loi"*  or  102"  F.,  and  even  this  subsides 
in  a  few  days.  When  the  acute  stage  subsides,  in  the  course  of 
three  or  four  days,  all  the  local  and  general  signs  gradually  dis- 
appear; the  fluid  becomes  absorbed,  and  the  joint,  perhaps  at  first 
a  little  stiff  and  conveying  to  the  patient  a  feeling  of  insecurity, 
regains  its  normal  state. 

Treatment. — In  acute  synovitis,  as  in  inflammation  elsewhere, 
absolute  rest  is  of  the  first  imjKirtance.  This  may  be  effected  by 
the  application  of  a  splint  appropriate  to  the  joint  inflamed,  or  by 
support  by  means  of  pillows  or  sand-bags.  In  the  case  of  the  hip, 
weight  extension  is  an  excellent  means  of  ensuring  complete  rest, 
the  weight  being  regulated  according  to  the  age  of  the  patient  and 
the  ease  with  which  it  can  be  borne.  Rest  should  be  maintained 
until  all  acute  symiitoms  have  subsided;  but  when  resolution  is 
occurring,  and  the  eifusion  is  undergoing  absorption,  gentle  passive 
motion  and  massage  will  be  found  very  useful. 

If  there  is  much  tension,  as  evidenced  by  considerable  swelling 
and  severe  pain,  the  fluid  should  be  drawn  off  by  aspiration.  Not 
only  does  this  give  immediate  relief,  but  it  tends  to  lessen  the  in- 
flammatory process,  tension  itself  being  a  powerful  cause  of  irritation. 
Moreover,  the  presence  of  a  large  quantity  of  fluid  within  the  capsule 
acts  injuriously  by  stretching  the  ligaments,  and  thereby  encourages 
future  weakness  and  laxity  of  the  supporting  structures.     Aspiration 
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must  be  conducted  with  strict  asepsis,  and  the  needle  should  be 
inserted  into  that  part  of  the  joint  cavity  wliich  is  most  superficial 

The  continuous  application  of  cold  by  means  of  The  ice-bng  cuts 
short  the  inflammatory  process,  and  limits  the  amount  of  effusion. 
While  cold  will  usually  be  found  the  most  serviceable  local  a|>plica- 
tion,  heat  is  sometimes  preferable.  Thus,  in  cases  accompanied  by 
considerable  rise  of  temperature  and  marked  local  symptoms,  in- 
dicating a  very  acute  form  of  inflammation  which  threatens  to  run 
on  to  suppuration,  the  apjtUeation  of  leeches,  followed  by  hot 
fomentations,  should  be  prescribed ;  this  is,  however,  rarely  neces- 
sary in  simple  acute  synovitis. 

On  the  subsidence  of  the  acute  stage,  absorption  of  the  fluid 
effusion  may  be  hastened  by  passive  motion,  massage,  friction,  and 
the  application  of  counter  -  irritants,  such  as  repealed  blisters. 
Strapping  the  joint  not  only  aids  absorption  but  gives  support. 
If  there  is  much  laxity  of  the  ligaments,  and  consci|uent  feeling 
of  insecurity,  a  support  of  elastic  webbing  or  some  firmer  material 
to  suit  the  requirements  of  tlie  case,  should  be  worn  for  some 
tnonths. 

During  the  acute  stage  the  bowels  must  be  kept  acting  by  salines, 
and  the  diet  must  be  light. 


SUBACUTE   AND   CHRONIC   SEROU.S    SYNOVITIS — HYDRARTHROSIS 

Etiology. — Simple  serous  synovitis  may  become  subacute  or 
chronic,  especially  if  treatment  has  been  neglected  or  the  joint  used 
too  early;  in  oiher  cases  the  disease  is  chronic  from  the  first.  The 
continued  irritation  of  a  loose  body  producing  rejieated  attacks  of 
s)'noviiis  is  a  common  cause  of  hydrops  articuli.  Chronic  rheuma- 
tiira,  Charcot's  disease,  and  tubercle  may  also  cause  hydrarthrosis. 

Morbid  anatomy. — The  capsule  is  distended  with  clear  serous 
fluid  like  diluted  synovium,  which,  being  inflammatory  in  origin,  is 
rich  in  albumen.  The  chronic  distension  causes  relaxation  of  the 
ligaments  and  capsule,  with  projvortional  weakness  and  instability 
of  the  joint.  Any  bursa;  communiraiing  with  the  joint  cavity  may 
be  similarly  distended  with  fiuid,  and,  at  certain  weak  spots  in  the 
capsule,  cyst-like  protrusions  may  occur,  which  project  into  the 
periarticular  structures  {Aformrtt  Bilker's  lysfs).  Lymph  is  some- 
limes  deposited  on  the  ligaments  and  cartilages  in  considerable 
quantity.  The  synovial  fringes,  especially  in  rheumatic  cases, 
undergo  hyp>ertrophy,  forming  gra])e-like  i»eduneulaicd  processes 
tting  in  the  fluid.     These  processes  may  be  the  seal  of  cartila- 
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ginous  or  calcareous  nodules  (Fig.  65,  p.  176),  which,  being  nipped 
uff  during  the  movements  of  the  joint,  become  loose  bodies. 
Suppuration  does  not  occur. 

Signs. — The  signs  of  hydrarthrosis  are  practically  those  of  fluid 
in  the  joint,  accompanied  by  weakness  and  a  feeling  of  insecurity, 
but  without  the  usual  evidences  of  inflammation  or  much  pain. 

Fluctuation  is  present,  and  the  outline  of  the  capsule  is  more  or 
less  clearly  defined.  The  fluid  effusion,  by  distending  the  joint, 
lends  to  obliterate  the  normal  elevations  and  depressions  peculiar 
to  the  part,  and  in  some  cases  converts  a  depression  into  a  promi- 
nence, thereby  making  the  normal  proniinenr  es  appear  as  depres- 
sions. Bursal  accumulations  and  Morrant  Baker's  cysts  may  render 
the  outline  of  the  swelling  irregular. 

Prognosis. — In  simple  cases  the  disease  usually  clears  up 
under  appropriate  treatment,  and  the  joint,  though  weak  at  first, 
ultimately  regains  its  normal  stale. 

Should  a  loose  body  be  present,  no  cure  can  be  expected  until 
this  has  been  removed. 

Treatment. — Any  condition,  ^.^.  a  foreign  body,  tending  to  keep 
up  irritation  in  the  joint  must  be  removed.  In  many  cases  rest  on 
a  splint  aided  by  compression  will  effect  a  cure.  Counter-irritation 
in  the  form  of  flying-blisters  or  the  actual  cautery,  may  be  of  great 
service  if  rest  and  compression  do  not  benefit  the  case.  Friction, 
massage,  and  douching  tend  to  hasten  the  absorption  of  fluid  when 
this  has  once  commenced.  In  many  cases  of  acute  synovitis  the 
fluid,  on  the  subsidence  of  the  acute  symptoms,  becomes  partly 
absorbed,  and  then  the  process  is  arrested.  Under  such  circum- 
stauces  friction  and  gentle  passive  motion  are  very  beneficial. 

Aspiration  of  the  joint  is  in  most  cases  soon  followed  by  re- 
accumulation  of  the  fluiil,  hut  if  other  means  fail  it  should  be  given 
a  trial,  the  joint  Ixing  firmly  strapped  or  compressed  by  an  elastic 
bandage  after  the  fluid  has  been  withdrawn. 

In  intractable  cases  the  fluid  may  be  withdrawn  by  a  fine  needle, 
and  some  mildly  irritating  fluid  injected  into  the  joint,  with  a  view 
to  exciting  enough  inflammation  to  restore  the  lost  balance  l)etween 
secretion  and  absorption.  The  choice  of  fluid  lies  between  carbohc 
acid,  1-40,  and  tincture  of  iodine,  7>i-  ad  si.,  or  a  little  stronger. 
The  fluid  Ijcing  drawn  off,  the  joint  should  be  injected  with  one  of 
the  solutions  mentioned,  the  amount  used  being  equal  to  the 
quantity  of  fluid  wiihdr.iwn  ;  the  joint  should  then  be  kneaded  with 
the  hand,  in  order  to  ensure  die  fluid  jKissing  into  all  parts  of  it ; 
the   btier  should   then   be  withdrawn,  and   the  limb  placed  on  a 
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splint.  A  certain  degree  of  acute  synovitis  will  follow,  which  must 
lie  treated  in  the  ordinary  way.  This  proceeding  is  not  entirely 
free  from  danger,  for  too  much  inflannnation  may  ensue,  leading  to 
permanent  impairment  of  the  joint. 

In  the  most  resistant  cases,  when  all  other  means  have  failed, 
antiseptic  incision  of  the  joint  must  bo  practised.  The  incision 
should  be  free,  and  the  joint  cavity  should  be  exaniined  with  the 
finger  in  order  that  any  loose  body  may  be  detected  if  present. 
T^ic  cavity  should  be  thoroughly  washed  out  with  i  :2o  carbolic  acid 
solution,  and  any  pendulous  fringes  and  thickened  synovial  mem- 
brane should  iic  removed.  Drainage  must  be  provided  as  long  as 
there  is  much  fluid  escaping. 

After  injection  or  antiseptic  drainage,  a  good  and  useful  joint 
should  be  obtained. 

When  cure  has  been  effected  by  one  or  other  of  the  means 
indicated,  the  joint  should  be  supported  for  a  time  by  a  cap  of 
elastic  webbing  or  other  suitable  matcrinlj  and  the  movements 
should  be  improved  by  passive  motion,  cold  douching,  massage,  and 
friction. 


ACUTE    SUPPURATIVE    SYNOVITIS    AND    ARTHRITIS 

Etiologfy. — Simj^lf  serous  synovitis,  as  above  described,  very 
rarely  terminates  in  suppuration. 

Suppurative  synovitis  may  follow  penetrating  wounds  which  have 
become  the  seat  of  septic  poisoning,  or  may  result  in  the  course  of 
some  general  infective  process,  the  severity  depending  on  the  nature 
of  the  primary  cause.  Disease  beginning  in  the  articular  end  of  a 
bone,  or  in  the  epiphysary  line,  when  that  lies  within  the  capsule, 
may  secondarily  involve  the  articulation,  and  thus  excite  general 
suppurative  arthritis.  Suppuration  iti  a  bursa  conununicating  with 
or  close  to  the  synovial  cavity  occasion;illy  occurs,  and  leads  to 
destructive  changes  in  the  joint.  From  the  above  it  will  be  seen 
that  suppurative  arthritis  may  be  dependent  upon  causes  of  purely 
local  origin,  or  upon  conditions,  such  as  the  infective  processes  and 
acute  fevers,  which  profoundly  affect  the  whole  system  ;  the  latter 
class  of  cases  are  naturally  the  more  serious  in  view  of  the  general 
condition,  and  because  they  are  usually,  if  not  always,  dependent 
upon  some  definite  poison  carried  to  the  joint  by  means  of  the 
blood  stream.  This  being  the  case,  it  is  not  surprising  that  fre- 
quently many  joints  are  simultaneously  or  consecutively  affected, 
and  that  the  inflammation  excited  is  of  such  severity  as  to  induce 
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suppuration.  At  the  same  lime,  all  grades  of  intensity  are  met 
with,  from  acute  transitorj'  serous  inflammation  to  rapid  suppuration 
and  destruction  of  the  entire  joint,  with  involvement  of  the  surround- 
ing parts.  This  pronenessto  destruction  is  further  enhanced  hy  the 
fact  that  the  effusion  into  the  joint  finds  no  means  of  escape,  and 
being  endowed  with  septic  properties,  keeps  up  and  aggravates  the 
inflammation  which  gave  it  birth. 

Morbid  anatomy. — The  early  stages  of  the  process  are  pre- 
cisely similar  to  those  detailed  under  acute  serous  synovitis  (p.  146). 
When  suppuration  occurs  the  inflammation  is  no  longer  limited  to  the 
synovial  membrane  but  spreads  to  all  the  structures  entering  into 
the  formation  of  the  joint.     The  ligaments  are  injected,  infiltrated, 

swollen,  and  softened  ;  the 
cartilage  cells,  in  response  to 
irritation,  proliferate  and 
undergo  fatty  degeneration  ; 
their  capsules  burst  and  the 
cell-detritus  mixes  with  the 
effusion  filling  the  joint. 
Small  pits  are  thus  formed, 
and  these  gradually  deepen 
by  progressive  destruction  of 
the  deeper  -  lying  cartilage 
cells ;  the  matrix  disinte- 
grates   more   slowly,    but 

¥10,  n- — Ulceration  of  cartilaee  exnaune  the  sul>-  ,       ii      »i  l     i  _*-i 

Ucent  boQcinacyie«uppurauv««fihriiis<Howaid   cventually  thc  wholc  Cartilage 

Bartholomew'^  Museum,  No.  534).  '^  rcmOVLO  anO  tttC  Dom.    CX- 

posed  (Fig.  52).  In  cases 
due  to  infective  poisons  the  irritating  toxines  exert  a  powerful 
corrosive  influence  on  the  tissues.  The  erosion  of  the  cartilage 
advances  most  rapidly  nt  those  parts  which  are  in  most  intimate 
contact;  sometimes  inflammarory  products  pass  between  the  cartilage 
and  bone  and  separate  the  former  in  large  flakes,  which  are  cast  into 
the  joint  The  exposed  bone  participates  in  the  inflammation,  the 
articular  comj->act  lamella  is  removed,  and  the  cancellous  tissue  is 
exposed,  the  bone  ends  then  becoming  carious.  The  periarticular 
structures  participate  in  the  infiammation  and  become  infiltmted 
with  inflammatory  exudate.  The  periosteum  throws  out  new  bone 
owing  to  thc  neighbouring  irritation.  Sooner  or  later  the  capsule 
of  the  joint  bursts,  and  the  pus,  escaping  into  the  soft  structures, 
may  burrow  a  considerable  distance  before  it  finally  finds  an  exit 
externally.    The  joint  being  thus  totally  disorganised  dislocation  may 
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ensue,  partly  because  the  joint  surfaces  are  no  longer  adapted  to 
each  other,  but  chiefly  on  account  of  the  muscular  coruraction 
excited  by  the  irritation.  Even  at  this  stage  recovery  may  occur, 
but  permanent  ankylosis  results.  In  other  cases  the  destruction 
*ill  continue  unless  checked  by  radical  treatment  of  an  operative 
nature. 

Symptoms. — The  signs  of  suppurative  synovitis  are  similar  in 
nature,  though  more  marked  in  severity,  to  those  of  the  simple 
serous  form  (p.  147).  With  the  advent  of  suppuration  the  con- 
stitutional symptoms  are  of  a  more  pronounced  type  ;  the  tempera- 
ture rises  to  103°  F.,  or  higher,  and  is  accompiinicd  by  chills  or 
rigors.  If  the  joint  aflfeclion  is  consequent  on  some  general  distnse 
or  infective  process,  the  symptoms  of  the  primary  condition  will  be 
present;  indeed,  in  some  cases  of  pyaemia  the  coiisiitutional  state  is  so 
severe,  and  prostration  with  ty]ihoid  symptoms  so  ronspicuous,  that 
the  joint  affection  may  be  overlooked.  When  arthritis  is  due  to 
infection  from  within,  many  joints  often  suflor,  though  not  in  equal 
degree ;  some  may  suppurate,  others  do  not  and  may  completely 
recover. 

Pain  is  usually  a  marked  symptom ;  it  is  of  a  throbbing 
character,  and  is  often  specially  referred  to  one  ])art  of  the  arlicula- 
lion.  It  increases  when  the  cartilages  become  eroded  and  the  bones 
arc  exposed  and  inflamed.  At  this  time  the  jxitient  experiences 
starting  pains  when  he  goes  to  sleep;  these  are  due  to  sudden 
reilex  contractions  of  the  muscles  excited  by  slight  movement  of  the 
limb,  and  causing  grating  of  the  inflamed  bone  ends  on  each  other. 
The  joint  is  swollen  and  the  capsule  distended  by  fluid,  though  the 
outline  of  the  latter  is  not  accurately  marked  out,  since  there  is 
some  periarticular  cedema  masking  it  and  making  the  swelling  more 
uniform.  The  joint  is  semiflexed,  and  in  the  position  aflbrding 
greatest  relaxation  of  the  ligaments.  In  most  cases  the  redness 
over  the  joint  is  more  or  less  jxitchy,  and  the  cutaneous  veins  are 
engorged.  When  the  capsule  softens  and  the  pus  escapes  there  is 
increase  of  the  cutaneous  redness,  with  considerable  oedema  extend- 
ing for  some  distance  beyond  the  joint.  Sinuses  subsequently  form, 
and  dislocation  may,  but  docs  not  necessarily,  ensue. 

The  muscles  waste  rapidly,  and  in  some  cases  there  may  be 
reflex  paralysis. 

Terminations  and  prognosis. — Under  favourable  circum- 
*.tances  and  prompt  treatment,  recovery  may  follow  without  any 
ijrcat  impairment  of  motion.  In  the  majority  of  cases,  however, 
fibrous  or  osseous  ankylosis  will  ensue.      In  the  worst  cases  excision 
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or  amputation  are  required  to  save  the  patient  from  death  from 
hectic,  exhaustion,  or  some  intercurrent  infective  process. 

The  prognosis  of  joint  affections  consequent  on  general  infective 
processes  is  necessarily  more  serious  than  in  cases  of  local  origin. 
Other  things  being  equal,  the  larger  the  joint  the  more  serious  the 
prognosis  to  life  and  limb.  In  children  it  should  be  remembered 
that  growth  al  the  cpiphysary  line  may  be  seriously  interfered  with, 
or  arrested,  by  suppuration  of  the  adjacent  joint. 

Treatment. — In  the  case  of  wound  of  a  joint  great  care  must 
be  taken  that  perfect  asepsis  is  assured  so  that  septic  arthritis  is 
prevented,  any  inflammation  which  may  follow  being  then  of  the 
simple  serous  form  (see  Wounds  of  Joints,  vol.  ii.  p.  ii8).  In  the 
early  stages  of  acute  synovitis,  which  from  its  cause  is  likely  to 
run  on  to  suppuration  and  involve  the  joint  as  a  whole,  the  limb 
should  be  kept  at  perfect  rest  on  a  suitable  splint ;  slight  extension 
gives  much  relief  by  steadying  the  bones  and  counteracting  muscular 
contraction.  The  starting  pains  may  by  this  means  be  completely 
prevented.  Opiates  may  be  required,  but  are  not  usually  necessary 
if  rest  and  extension  are  proj)erly  effected.  \\  ith  regard  to  local 
applications  hot  fomentations  are  more  grateful  and  effective  than 
is  the  ice-bag  ;  glycerine  and  belladonna  may  be  painted  over  the 
joint,  or  if  the  pain  is  great  and  the  cutaneous  veins  turgid,  leeches 
should  be  ap]>1ied.  If  there  is  much  fluid  effusion  this  should  be 
removed  by  aspiration. 

When  the  occurrence  of  rigors,  high  temperature,  and  increasing 
constitutional  disturbance,  coupled  with  starting  pains,  grating,  and 
ccdema  of  the  soft  parts,  indicate  the  formation  of  pus,  this  should 
be  evacuated  by  free  incisions,  one  on  either  side  of  the  joint  at  the 
most  dependent  point.  If  any  doubt  exists  as  to  the  presence  of 
pus,  a  little  of  the  fluid  should  be  drawn  off  by  an  exploring 
syringe.  The  joint  having  been  opened,  its  cavity  must  be  freely 
flushed  with  i  :  40  carbolic  acid  solution  and  efficient  drainage 
secured.  If  drainage  is  difficult  or  cannot  be  efficiently  maintained, 
the  cavity  should  be  continuously  irrigated  with  warm  boracic  solu- 
tion. The  limb  must  be  put  up  in  that  position  which  will  prove 
most  useful  to  the  patient  should  recovery  with  ankylosis  ensue. 

In  applying  retentive  apparatus  care  must  be  taken  that  disloca- 
tion is  prevented,  extension  being  used  to  counteract  the  tonic 
contraction  of  the  muscles. 

Under  favourable  conditions  the  suppurative  process  may  cease, 
and  repair  set  in  after  the  evacuation  and  free  drainage  of  the  joint. 
Complete  rest  must  be  maintained  for  some  lime,  but  when  all 
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danger  of  relapyse  has  passed  passive  motion  and  massage  com- 
bined wilh  elastic  support  may  do  much  to  secure  a  movahlt:  joint. 
Such  a  happy  termination  is,  however,  rare ;  more  frequently 
fibrous  or  bony  ankylosis  results.  In  the  worst  cases  the  sup- 
puration continues,  and  chronic  mischief  is  established  ;  the  bone 
ends  become  destroyed  by  caries,  and  abscesses  form  in  the  soft 
parts  J  in  such  cases  the  only  hope  of  saving  the  patient's  life  lies 
in  excision  or  amiiutation.  Amputation  is  much  more  commonly 
required  than  excision,  p)artly  on  account  of  the  extent  of  the 
disease  rendering  the  biter  operation  impossible,  and  partly  because 
in  the  depressed  slate  of  the  patient*s  health  the  recuperative  powers 
are  not  sufficient  to  repair  an  excision.  Whichever  operation  is 
performed  it  should  not,  as  a  rule,  be  undertaken  until  all  acute 
s)*mplonis  and  constitutional  disturbance  have  subsided. 
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Htiology. — Tubercular  arthritis  is  essentially  a  disease  of  early 
life,  occurring  chiefly  in  weakly, so-called  strumous  children,,  especially 
among  those  of  the  poorer  classes  who,  as  too  frequently  hapi-iens, 
are  insufficiently  and  improperly  fed  and  live  amidst  unhygienic 
surroundings.  The  onset  of  the  disease  is  often  attributed  to  some 
slight  injury,  perhaps  so  trivial  as  to  have  been  hardly  noticed  ;  in 
other  cases  no  such  history  is  obtainable.  Simple  synovitis  may  l>e 
the  starting-point  of  tubercular  misrhicf.  Injury  and  simple  in- 
flammation lay  the  tissues  open  to  the  attacks  of  the  tubercle 
bacillus  by  lessening  their  vitality  and  resisting  power. 

Morbid  anatomy. — While  no  joint  is  exempt,  the  hip,  knee, 
and  elbow  are  the  more  usual  seals  of  tubercular  mischief.  The 
synov-ial  membrane,  the  articular  ends  of  the  bones,  or  the  epiphy- 
sary  line  may  be  the  primar)'  seat  of  the  morbid  process,  the  relative 
frequency  of  the  jioint  of  attack  varying  in  different  joints. 

Wherever  it  begins,  the  actual  course  of  the  process  is  practically 
the  same,  but  the  extent  to  which  the  individual  bones  suffer  differs ; 
thus,  if  ihe  disease  originates  in  the  synovial  membrane,  all  the  bony 
surfaces  will  show  about  an  equal  degree  of  morbid  action,  whereas 
if  it  begins  in  one  bone,  the  mischief  will  have  advanced  more  in  it 
tlian  in  the  others  forming  the  joint. 

VuT  purposes  of  description  we  will  assume  the  synovial  mem- 
brane to  be  the  scat  of  primary  attack.  The  process  being 
ttseniially  chronic,  there  is  chronic  congestion  and  hypera;mia  of 
the  membrane  first  noticeable  in  the  Haversian  fringes.     As  a  rule 
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there  is  little  or  no  fluid  ejcudate,  but  considerable  cellular  infiltra- 
tiun,  wlncli  causes  thickening  of  the  fringes  and,  later,  of  the  entire 
membrane.  This  stxalled  granulation  tissue  contains  typical  tuber- 
cular nodules  (Fig.  55),  and  as  it  gradually  increases  in  quantity, 
forms  a  compart  mass  completely  filling  the  joint  cavity  and  invad- 
ing the  ligamentous  and  other  structures  of  the  arliculatiun.  The 
new  tissue  is  gelatinous  and  pulpy,  and  of  a  pinkish  colour.  The 
cartibges  undergo  erosion,  carious  pits  are  formed,  and  eventually 
the  whole   cartilage   is  removed  and  the   exposed    bone    is    next 
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Fig,  53.— Tabercnlw  nodule  from  a  owe  of  whitt  welline  of  tht  knee  jotnt. 
a,  giant  cell ;  /,  pfiiUicliuid  celU :  c,  ^mphoid  cclu  (Zieglcrji 
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invaded.  The  cancellous  tissue  is  infiltrated  by  granulation  tissue, 
and  the  bony  walls  are  absorbed  ;  articular  caries  results  and  por- 
tions of  bone  may  separate  as  secjuestra  (caries  necrotica,  Fig.  56, 
p.  164).  The  ligaments  and  capsule  are  similarly  invaded  and 
destroyed,  and  the  periarticular  structures  become  implicated. 
Osteoplastic  periostitis  occurs  at  the  articular  margins  in  conse- 
quence of  the  chronic  irritation  (Fig.  55,  p.  159). 

Under  favourable  circumstances  rci^iir  may  set  in  before  the 
disease  has  advanced  to  destruction  of  the  bones  and  ligaments^  the 
granulation  tissue  being  (xirtly  iibsorbcd  and  partly  converted  into 
fibrous  tissue  which  entails  some  liiickening  with  stifTncss  and  limita- 
tiOQ  of  movement  of  the  joint 
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Even  at  a  late  period,  after  softening  and  caseation  have  occurred, 
repair  may  ensue ;  the  result  being  filimus  <ir  osseous  ankylosis 
arcording  to  the  extent  to  which  the  cartilages  and  bones  have  been 
dcstro)cd. 

In  the  majority  of  cases,  however,  tfie  nutrition  ot"  the  new 
tissue  is  insuffii:icnl  to  maintain  its  vilah'ty.  Fatty  degeneration 
and  softening  with  the  formation  of  chronic  abscesses  containing 
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curdy  pus  result,  or  there  may  he  simple  caseation.  These  abscesses 
may  remain  more  or  less  localised,  and  may  even  dry  up  and  repair 
lake  place  as  al)ove  stated  ;  more  usually  the  suppurative  process 
extends  throughout  the  jrvint,  and  to  the  bones  ;  the  softened  liga- 
ments yield,  the  capsule  ^ives  way,  and  the  abscesses,  extending  10 
the  soft  structures,  eventually  burst  externally.  With  the  total  dis- 
organisation of  the  joint,  cotnpleie  or  partial  dislocation  may  result 
from  tonic  mus<ular  contraction. 

If  the  disease  begins  in  the  articular  end  of  a  bone  the  same 
processes  occur  as  above  detailed,  but  in  the  reverse  order. 
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Symptoms. — In  the  early  stages  of  tubercular  disease,  when  the 
affection  is  limited  lo  the  synovial  membrane,  tlie  symptoms  arc  very 
slight.  The  onset  is  chronic,  and  is  not  usually  marked  by  redness, 
pain,  or  inrrea*ied  heat,  nor  are  there  any  constitutional  symptoms. 
If  a  joint  of  the  lower  extremity  be  the  seat  of  disease,  slight  lame- 
ness, with  a  feeling  of  insecurity,  may  be  the  first  sign  to  attract 
attention.  The  joint  will  be  found  swollen,  but  on  examination  the 
swelling  will  provt'  t^i  be  elastic  and  doughy  and  not  due  to  fluid. 
There  is  slight  liexion  and  some  limitation  of  movement,  pain  being 
elicited  by  for<:ed  movement  beyond  such  limits.  Resolution  may 
occur  even  after  many  months,  or  an  imperfect  cure  may  be  followed 
by  further  destruction.  If  the  case  progresses,  as  it  usually  does, 
the  swelling  increases  and  becomes  more  uniform  ;  the  skin  over 
the  joint  is  white  and  not  markedly  hot ;  the  pain  becomes  more 
pronounced. 

In  the  second  stage,  when  the  cartilages,  bones,  and  ligaments 
are  involved,  the  symptoms  are  more  marked.  Starting  pains  when 
the  patient  goes  to  sleep,  grating  on  movement,  a  greater  degree  of 
flexion  and  tonic  contraction  of  the  muscles,  especially  the  flexors, 
arc  all  present.  As  already  stated  when  discussing  the  morbid 
anatomy,  recovery  mny  take  place-,  the  swelling  and  other  signs 
gradually  subsiding,  and  the  joint  being  restored  to  its  former  con- 
dition, with  the  exception  of  slight  thickening  and  limitation  of 
motion. 

The  third  stage  is  that  of  softening  and  suppuration,  the  tuber- 
cular foci  incTeasing  in  size  and  being  cut  off  from  all  vascular 
supply.  Pain  is  more  severe  and  constant.  Patches  of  softening 
can  be  made  out,  and  the  swelling  extends  to  the  periarticular 
structures  ;  the  softened  patches  may  burst  into  what  remains  of  the 
joint  cavity,  or  may  discharge  externally,  the  periarticular  structures 
— themselves  tubercular — sharing  in  the  process.  In  the  latter  case 
the  process  usually,  but  not  necessarily,  extends  to  the  joint  surfaces. 
Dislocation  may  follow. 

With  regard  to  the  constitutional  symptoms,  there  arc  none 
peculiar  to  the  condition  until  the  disease  has  advanced.  In  the 
later  stages  pain  and  continued  suppuration  occasion  general  loss  of 
health  with  slight  fever,  and  unless  proper  care  be  taken  to  prevent 
decomposition  hectic  may  result. 

Prognosis. — Tubercular  disease  of  a  joint  is  always  a  serious 
matter.  It  may  extend  over  a  long  period  of  time,  often  many 
months,  without  advancing  to  any  perceptible  extent ;  in  other 
cases  the  downward  progress  is  more  rapid,  and  complete  destruction 


n    TUBERCULAR  ARTHRITIS— WHITE  SWELLING  159 

soon  occurs.  The  prognosis  depends  in  the  main  upon  the  general 
health  of  the  patient  and  the  care  taken  in  the  treatment  of  the  early 
stages.  More  or  less  complete  recovLry  may  occur  under  proper 
treatment,  provided  the  general  health  is 
good  and  the  strumous  dyscrasia  not  i)ro- 
nounccd.  In  other  cases  teni|X)rary  im- 
provement may  occur,  only  to  be  followed 
by  fresh  lighting  up  of  the  mischief  and 
eventual  destruction. 

In  the  later  stages  the  main  dangers  to 
be  apprehended  and  guarded  against  are 
exhaustion  and  hectic  from  i)rolonged  sup- 
puration and  decomposition  of  the  dis- 
charges, and  some  intercurrent  tubercular 
mischief  in  the  lungs,  brain,  etc. 

Tul)ercle  of  the  joints  occurring  in  adults 
or  in  the  aged  shows  a  remarkable  tendency 
towards  destruction,  the  prognosis  to  the 
joint  being  at  all  limes  grave. 

Treatment  —  In  the  early  stages  of 
tubercular  mischief  of  a  joint  our  endeavours 
must  be  directed  towards  the  encouragement 
of  absoqjtion  of  the  inflammatory  products 
and  complete  restoration  of  the  joint.  Abso- 
lute and  prolonged  rest  is  most  essential  It  ^'^f.t'i^T'i^t^fr^"^^*^'^ 
lessens  acute  congestion  and  favours  the 
development  of  cells  into  conncclive  tissue ; 
these  isolate  and  then  destroy  the  tubercular 
materia).  This  condition  of  rest  must  Ix: 
secured  by  the  application  of  some  form  of 
splint  suited  to  the  joint,  which  should  be  placed  in  that  position 
in  which  the  limb  will  be  most  serviceable  should  adhesions 
form.  When  the  joints  of  the  lower  limb  are  involved  the  patient 
should  not  be  confined  to  bed  unless  the  disease  has  reached  an 
advanced  stage  rendering  this  necessary.  By  the  use  of  Thomas  s 
hip  or  knee  splint  for  these  joints,  or  of  a  back  splint  with  a 
foot-piece  in  the  case  of  the  ankle,  the  [Kitient  may,  with  a  patten 
or  thick  sole  on  the  opposite  side,  be  allowed  about  on  crutches. 
Confinement  to  bed  tends  to  weaken  the  health  and  muscular 
power.  Rest  should  be  maintained  for  some  weeks  or  months 
after  all  pain  and  swelling  have  subsided,  for  if  movement  be 
allowed  too  early  the  disease  will  reappear.      In  addition  to  rest 
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the  inflamed  joint  may,  it  its  position  allows,  be  evenly  compressed 

and  .supported  by  means  of  strapping.  Some  surgeons  apply  Ung. 
liydrarg.  co.  (ScoU's  dressing),  or  oluile  of  mercury  and  niori)hia 
spread  on  strips  of  lint  and  retained  in  place  by  carefully  applied 
strapping;  but  the  utility  of  these  applications  is  more  than  doubt- 
ful ;  at  the  same  time  they  can  do  no  harm.  Much  more  good  may 
be  done,  especially  when  ]>ain  is  marked,  by  the  application  of  the 
actual  lauteryj  followed,  when  tlie  wounds  have  healed,  by  clastic 
l^ressure  and  continued  rest.  Repeated  blistering  may  also  be 
beneficial. 

Considerable  success  sometimes  attends  the  treatment  by  in- 
jection. One  drachm  of  iodoform  emulsion  may  be  injetTted  into 
the  joint  ever)'  week  for  a  period  of  two  to  four  months,  but  if  im- 
provement is  not  apparent  in  three  weeks,  it  is  probable  that  none 
will  occur. 

A  lo  per  cent  solution  of  chloride  of  zinc  is  also  recommended 
with  a  view  to  ohliterating  the  vessels  and  thus  diminishing  the 
vascularity  ;  two  minims  arc  injected  into  the  synovial  membrane  at, 
say,  half  a  dozen  points,  and  the  oj>cration  may  be  repeated  in  about 
a  forini<;ht-  A  20  per  cent  solution  of  carbolic  acid  used  in  the 
same  way  ha.s  also  given  good  results.  These  methods  are  in- 
appropriate in  all  but  early  stages  of  the  disease,  as  they  are  liable 
to  excite  considerable  inflammatory  reaction  which  may  give  an 
impetus  to  the  disease  and  lead  to  breaking  down  of  caseous 
areas. 

Bier  of  Kiel  has  adopted  a  method  by  which  he  induces  venous 
hyperaemia.  The  hmb  is  liandagcd  from  below  up,  the  bandage 
being  fastened  ofl^  hckm'  the  joint,  alxnc  which  moderate  compres- 
sion is  applied.  This  treatment  is  kept  up  constantly  for  some 
weeks.  It  In  supposed  that  this  artificial  hyperaemia  promotes  the 
development  of  fibroid  tissue,  and  hence  the  localisation  and  de- 
struction of  the  tuberculous  tissue.  The  utility  of  this  treatment  is 
open  to  grave  doubt. 

In  the  later  stages  of  the  disease,  when  the  cartilages  and  Hga- 
ments  are  involved,  when  the  pain  is  more  constant,  and  the  patient 
complains  of  startings  on  going  to  sleep,  the  same  line  of  treatment 
must  be  adopted,  coupled  with  slight  extension.  Even  moderate 
extension  suffices  to  prevent  these  ])ainful  starting  pains,  thereby 
allowing  the  patient  many  hours  of  sleep  which  would  otherwise  be 
impossible.  Extension  is  especially  useful  if  there  is  much  tonic 
muscular  contraction,  for  this  is  readily  overcome  by  prolonged 
resistance.     The  relief  afforded  by  weight  extension  is  often  im- 
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mediate  and  marked^  and  as  soon  as  ihe  desired  result  has  been 
obtu-ined  the  weight  must  be  diminished,  or  in  a  few  days  there 
may  be  some  return  of  pain,  due,  in  the  absence  of  the  previous 
muscular  contraction,  to  tension  and  stretching  of  the  inflamed 
ligaments. 

If  recovery  ensues,  cold  douching,  friction,  and  massage  should 
be  employed  to  overcome  the  stiflness  left  in  the  joint  and  to  en- 
courage the  nutrition  of  the  muscles,  which  will  have  suflTered  from 
long  confinement  and  inactivity  ;  and  it  is  advisable,  when  move 
tnent  is  again  allowed,  that  the  joint  should  be  supported  by  an 
j  elastic  cap.  No  forced  movement  is  ever  permissible,  as  the  damage 
I      inflicted  may  reawaken  t'Jic  mischief 

The  question  of  operation. — As  soon  as  it  is  evident  that  no 
,  hope  is  to  be  fjcpectcd  from  the  curative  powers  of  nature,  aided  by 
I  rest  and  expectant  treatment,  some  operative  procedure  aiming  at  the 
^^omplcte  removal  of  all  the  tubercular  disease  is  necessary.  KarJy 
Hfcperation  allows  of  the  removal  of  all  diseased  structures  without  the 
r  acrifice  of  so  much  bone  as  was  formerly  the  case,  and  hence  the 
I  operati\'e  measures  are  less  severe,  and  attended  by  less  mutilation. 
'  While  a  great  advance  has  been  made  in  (he  trcatmcnl  of  tubercular 
I  joinLs  by  the  early  adoption  of  operative  measures,  these  should  not 
I  be  undertaken  until  a  fair  trial  has  been  given  to  expectant  treatment ; 
but,  on  the  other  hand,  operation  should  not  be  delayed  until  suppu- 
I  ration  has  occurred,  with  perhaps  the  formation  of  septic  sinuses. 
I  When  the  disease  originates  in  the  bone,  operation  is  required  at  an 
I  earlier  date  than  when  its  primary  seat  is  the  synovial  membrane, 
'  and  the  same  is  true  if  the  joint  disease  be  complicated  by  other 
'      tubercular  manifestations. 

The  choice  of  operations  lies  between  arthrotomy  and  drainage, 
!  arthre<:lomy,  complete  excision,  or  amputation.  When  the  destruc- 
tive process  is  but  slightly  advanced,  arthrectomy  gives  excellent 
results,  if  carefully  conducted  with  strict  antiseptic  precautions.  In 
the  more  advanced  cases,  where  the  bones  are  extensively  involved, 
the  ligaments  softened  and  destroyed,  and  where  sinuses  extend 
among  the  periarticular  structures,  excision  or  amputation  will  be 
required.  Excision  should  be  performed  in  preference  to  amputa- 
tion if  the  circumstances  of  the  case  ptjrmit  of  it :  hut  if  the  general 
health  has  been  deteriorated  by  prolonged  pain  and  suppuration, 
and  perhaps  hectic,  or  if  the  patient  is  suffering  from  some  other 
tuberculous  manifestation,  e.^.  in  the  lungs,  amputation  is  the  wiser 
course. 


tL 


MANUAL  OF  SURGERY 


CHAP. 


TUBERCULAR    HYDRARTHROSIS 

In  some  cases,  especially  in  young  adults,  a  condition  of  diflfuse 
tubercle  of  the  synovial  membrane  is  accompanied  by  copious  fluid 
effusion.  The  disease  is  very  chronic,  and  contrasts  markedly  with 
the  changes  met  with  in  ordinary  white  swelling,  which  may,  how- 
ever, occur  as  a  sequel.  The  synovial  fringes  arc  hypertrophicd  and 
pendulous,  and  may,  during  the  movements  of  the  joint,  become 
separated,  forming  melon-seed  bodies.  Typical  tubercular  nodules 
are  present  in  the  fringes  and  synovial  membrane. 

The  signs  of  the  affection  are  those  met  with  in  simple  hydrar- 
throsis ;  but  it  is  extremely  chronic,  resists  treatment,  and  is  apt  to 
develop  into  white  swelling. 

Treatment. — Complete  rest,  with  strapping  and  treatment 
directed  to  the  improvement  of  the  general  health,  may  effect  a 
cure.  Ifj  after  a  fair  trial,  this  proves  useless,  the  joint  should  be 
laid  open  and  drained,  any  pendulous  fringes  being  removed,  or 
more  thorough  removal  by  arthrectomy  should  be  performed. 
Great  care  must  be  taken  to  secure  asepsis,  and  a  useful  movable 
joint  may  be  obtained. 
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TVBERCULAR    DISEASE   OF    THE    SACROILIAC    ARTICULATION 

Disease  at  the  sacro-iliac  joint  is  nearly  always  tubercular,  and 
may  begin  in  the  joint  cavity  or  in  the  sacral  epiphysis.  In  the  latter 
case  the  affection  is  more  serious.  SacroiUac  disease  usually  occurs 
between  the  ages  of  fifteen  and  forty,  but  is  not  confined  to  this 
period  of  life. 

Symptoms  and  diagnosis. — The  disease  is  chronic,  and 
steadily  progressive ;  intractable  sciatica  is  often  the  first  indication 
of  its  presence.  There  is  slight  lameness  and  considerable  pain, 
aggravated  by  movement  or  by  forcible  compression  or  attempted 
separation  of  the  ilia.  Direct  pressure  over  the  joint  elicits  pain, 
and  is  a  valuable  aid  to  diagnosis.  The  lower  limb  on  the  affected 
side  may  or  may  not  be  altered  in  position,  the  abnormal  position 
suggesting  ihc  diagnosis  of  hip  disease.  The  buttock  is  flattened 
from  muscular  atrophy.  U'hen  suppuration  occurs  the  pus  may  find 
its  way  into  the  i>elvis,  the  ihac  fossa,  or  posteriorly. 

The  diagnosis  in  the  early  stages  is  often  difficult,  and  has  to  be 
made  by  excluding  disease  of  the  hip  or  lower  regions  of  the  spinal 
cohimn.  In  hip  disease  ihere  is  fixity  at  the  joint,  with  pain  on 
movement  and  the  characteristic  position  of  the  leg,  while  in  spinal 
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mischief  the  deformity  about  the  column  and  the  localised  tenderness 
over  the  affctJied  venebfie  are  impurtatU  diagnostic  signs. 

Prog'nosis. — Of  Ute  )\;ars  (he  application  lo  sacro-iliac  disease 
of  those  prim  iplcs  of  treatment  which  arc  apphcable  to  a  similar 
condition  of  other  joints  hjs  very  mu<'h  im[trrivcd  the  patient*s 
chances  of  ultimate  recovery,  but  at  the  same  time  sacro-iliac  disease 
must  be  regarded  as  a  very  formidable  affection. 

Treatment, — Before  suppuration  has  occurred,  the  disease  may 
sometimes  l>c  arrested  by  absolute  and  prolonged  rest;  to  ensure 
this  the  |>elvis  and  upper  pans  of  the  thighs  should  be  encased  in 
bondages  of  liquid  glass  or  starch,  or  by  a  properly  fitted  poroplastic 
appOTTitus.  Blistering  over  ihc  joint,  or  the  use  of  the  actual  cautery, 
may  be  beneficial.  When  the  tuberculous  material  is  evidently 
breaking  down,  there  should  be  no  delay  in  resorting  to  operation. 
The  steps  of  the  operation  are  as  follows: — The  patient  is  rolled  lo 
the  opposite  side,  and  a  semicircular  flap,  having  its  convexity 
correspionding  to  the  posterior  edge  of  the  ilium,  is  dissected  up- 
wards and  forwards  ;  the  glutei  are  detachedj  and  the  hone  is 
exposed.  It  is  now  trephined  at  the  root  of  the  posterior  inferior 
iluc  spine.  The  joint  is  thus  opened,  and  the  entire  cavity  may 
be  exposed  by  chiselling  away  as  much  l>one  as  is  necessary.  The 
ilium  may  be  sej)aratcd  from  the  sacrum  by  means  of  an  elevator, 
so  that  any  abscess  cavity  which  may  lie  anteriorly  is  thoroughly 
cx[>osed.  The  tuberculous  material  must  be  completely  removed  by 
scraping  and  flushing,  and  any  sinuses  which  may  be  present  are 
finally  sharp-spooned.  The  area  of  the  ojx^ration  is  treated  with 
iodoform  emulsion,  the  flap  is  replaced,  and  the  wound  closed  ; 
drainage  is  rarely  necessary.  In  the  subsequent  treatment  (lolding 
Bird  advises  that  the  patient  be  encouraged  to  use  the  limb,  no 
splint  toeing  applied  while  lie  is  in  bed,  where  he  should  remain  for 
two  months  or  more.  When  allowed  up,  the  patient  should  wear 
either  a  'J'homas's  splint  or  a  pelvic  support,  and  should  use  crutches 
for  some  months. 
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TtJBERCULAR    DISEASE  OF   THE    HIP  JOINT 

WTien  the  hip  joint  is  attacked  by  tubercle,  the  disease  tjsually 
begins  in  the  bones  at  the  f>oints  of  most  active  growth.  In  the 
femur,  the  epiphysar)'  line  of  the  head,  or  of  the  great  trochanter, 
or  else  the  neck  (I'ig.  56,  p.  164),  are  the  points  of  attack  ;  but  if  it 
begins  in  the  acetabulum,  the  disease  starts  at  the  line  of  union  of 
the  ihrc*c  bones.     I'hc  synovial  membrane  is  sometimes  the  primary 
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seat  of  llie  mischief,  and  in  any  case  becomes  involved  later  on. 
When  the  disease  begins  in  the  epiphysis  of  the  great  trochanter, 
the  joint  is  not  at  first  involved,  but  the  morbid  pro<?ess  may  ex- 
tend to  it  beneath  the  cap- 
sule;  if  ilic  epiphysis  of  the 
head  is  the  primary  seat  of  mis- 
chief, it  occasionally  happens 
Ihat  the  tubercular  material 
does  not  escape  into  the  joint, 
but,  passing  underneath  the 
capsule,  becomes  eMra-artic- 
ular.  When  the  bones  are 
affected  they  are  in  a  con- 
dition of  caries,  and  the  epi- 
ph\ses  may  separate  ;  necrosis 
of  the  pelvic  bones  may  occur, 
and  if  the  acetabulum  is 
perforated  intrapelvic  abscess 
results.  In  most  cases  sup- 
puration occurs,  and  the 
abscess  burrows  in  different 
directions,  influenced  to  some 
extent  by  the  original  seat  of  the  disease.  The  acetabulum  be- 
comes partly  obliterated  by  granulation  tissue ;  and  its  margin 
being  destroyed,  the  ligaments  weakened,  and  the  upper  end  of  the 
femur  carious,  partial  gradual  dislocation  ensues.  The  mischief 
in  the  upper  end  of  the  femur  may  extend  into  the  medullary 
canal. 

Symptoms. — Pain  varies  considerably  in  degree,  and  may  be 
only  ftU  iti  Llie  joint  during  movement,  but  it  is  usually  referred  to 
the  inner  side  of  the  knee  along  the  course  of  Lbc  obturator  nerve. 
Pain  in  this  region  always  suggests  the  possibility  of  hip  disease, 
and  must  not  be  regarded  as  nct-essarily  indicative  of  mischief  in 
the  knee  joint.  Fain  may  likewise  be  referred  along  the  course  of  the 
sciatic  or  anterior  crural  nerves,  both  of  which  suj^ply  branches  to  the 
joint.  It  is  increased  by  movement,  especially  by  such  as  causes 
tension  on  the  ligaments.  When  the  bone  is  eroded,  starting  jwins 
occur  when  the  jKitiunt  goes  to  sleep. 

Lameness  is  due  to  the  jxiin  caused  by  movement,  to  spasm  of 
the  muscles,  to  increased  rigidity  of  the  joint,  and  to  an  alteration 
in  the  position  of  the  limb.  The  patient  walks  with  great  care,  using 
the  spmc  rather  than  the  hip,  and  bringing  his  fool  down  on  the  tiiis 


TuberculcMW  of  the  neck  Lif  the  femur  with 
rec  M.-t{Ucsira.  Sccjnrlan'  tuticrcitt(Mt:<  of  tltc 
hip  joint ;  [he  caniU^c  Mfinc  head  of  the  fcniiir 
tuu  been  ilcxroyei].  Th«  (lark  IUicn  aIiow  the 
extent  of  the  opoaiioo  of  cxtisiun  (Tillnuin», 
after  ViilkmannX 
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of  his  toes  so  as  to  bring  its  full  elasticity  into  play,  and  thus  avoid 
unnecessar)'  jarring. 

Position  of  the  limb. — In  the  early  stages  of  hip  disease  the 
limb  is  in  the  position  of  natural  rest — that  is,  flexed,  aUducted, 
and  rotated  outwards,  whereby  the  ilio- femoral  ligament  and  the 
l^tnentum  teres  are  relaxed  ;  the  outward  rotation  especially  re- 
lues  the  inner  band  of  the  Y-hgnment  and  posterior  part  of  the 
Jiapsule.  In  endeavouring  to  compensate  for  this  alteration  of 
position  the  patient  arches  forwards 
l!»e  luinUir  spine  so  as  to  over- 
come the  flexion  of  the  hiji ;  ab- 
duction is  compensated  for  by 
curvature  of  the  lumbar  spine 
towards  the  diseased  side  and 
consequent  depression  of  that  side 
of  the  pelvis,  the  degree  of  wliich 
is  ascertained  by  noting  the  level 
of  the  two  anterior  superior  iliac 
spines.  This  depression  of  the 
pelvis  gives  a  false  appearance  of 
lengthening  of  the  limb  which  can 
be  readily  disproved  by  measuring 
from  the  anterior  superior  ihac 
spine  to  the  tip  of  the  internal 
malleolus.  At  a  later  stage  of  the 
disease  when  softening  and  destruc- 
tion of  the  ligaments  occur,  there 
is  adduction  and  inversion  of  the 
limb;  these  are  compcnsaled  for 
by  a  tilting  of  the  pelvis  and  an 
arching  of  the  lumbar  spine  to  the 
opposite  side,  which  produces  api>arent  shortening.  When  destruc- 
tion is  still  further  advanced  there  is  actual  shortening,  and  should 
the  head  of  the  bone  be  drawn  upwards  out  of  the  socket  the  limb 
will  be  in  the  position  of  dursal  di^k»taliou  (Kig.  57),  and  the  top 
of  the  great  trochanter  will  l>e  found  to  lie  above  Nelaton's  line, 
;>.  a  line  drawn  from  the  anterior  superior  iliac  spine  to  the  most 
prominent  point  of  the  luber  isrhn'. 

Impaired  movement  occurs  from  spasm  of  the  muscles  and 
from  voluntary  fixation  to  minimise  pain.  During  exann'nation, 
An  assistant  should  grasp  the  pelvis  above  so  as  to  hx  it,  otherwise 
comjjensator)'  movements    in   the    himbar  spine  may  deceive  the 
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sui^con.  In  arriving  at  a  conclusion  as  to  the  amount  of  flexion 
possible,  the  limb  must  be  slightly  adducied,  since  it  is  already  in  a 
position  of  abduction.  Roiaiion  is  always  limited  and  causes  con- 
siderable pain  ;  if  but  little  limited,  the  disease  is  probably  cxtra- 
articul.ir  and  aflVcts  the  epiphysis  of  the  great  trochanter. 

Muscular  wasting^. — The  glutei  are  atrophied  and  wasted,  and 
hence  the  fold  of  the  buttock  is  diminished  or  lost,  the  muscles 
of  the  thigh  become  wasted,  and  all  the  atrophied  muscles  are 
flabby. 

Swelling". — There  is  some  fulness  in  the  fold  of  the  groin  and 
also  in  the  space  behind  the  great  trochanter.  The  inguinal  glands 
may  be  tender  and  swollen. 

Abscess. — Abscesses  in  connection  with  disease  of  the  hip 
joint  may  burrow  in  different  directions  according  to  the  part  of 
the  capsule  which  gives  way.  Usually  the  abscess  presents  to  the 
outer  side  of  Scarpa's  triangle,  and  is  most  easily  reached  by  the 
anterior  incision  described  at  p.  192.  The  pus  may  pass  beneath 
the  iliacus  into  the  bursa  which  communicates  with  the  joint;  or, 
if  the  posterior  part  of  the  capsule  gives  way,  subgluteal  al>sccss 
forms  ;  if  the  pelvic  bones  are  diseased  and  the  acetabulum  is  per- 
forated, the  pus  passes  into  the  pelvis  beneath  the  obturator  internus 
muscle  and  may  be  felt  through  the  rectum  :  it  may  then  pass  up- 
wards into  the  iliac  fossa.  The  detection  of  suppuration  may  at 
first  be  ditflcult,  but  increasing  pain  and  swelling  with  perhaps 
slight  fever  soon  clear  up  the  diagnosis.  Even  after  apparent  cure, 
when  all  signs  of  mischief  about  the  hip  have  subsided,  perhaps  for 
many  months,  a  residual  abscess  may  form  owing  to  the  irritation 
caused  by  old  inflammator)'  material  which  is  thereby  eliminated ; 
such  residual  abscesses  usually  heal  rapidly  if  treated  by  sharp- 
spooning  as  described  in  chap.  iii.  vol.  i. 

Prognosis. ^If  the  case  be  recognised  early  and  treatment  by 
rest  is  carefully  carried  out  for  at  least  two  years,  there  may  be 
complete  cure  without  su])puration,  but  even  in  such  cases  there  is, 
as  a  rule,  some  degree  of  arrest  or  impairment  of  growth,  and  the 
limb,  though  good  and  useful  and  not  deformed,  is'  smaller  than 
its  fellow.  In  neglected  cases  and  those  in  which  treatment  has 
proved  of  no  avail,  the  patient  may  die  of  exhaustion,  hectic, 
tubercular  mischief  in  other  organs,  or  from  lardaceous  or  fatty 
degeneration.  When  suppuration  has  once  occurred  the  prog- 
nosis as  to  the  future  utility  of  the  limb  must  be  proportionately 
guarded. 

Treatment. — During  the  early  stages  the  patient  must  be  kept 
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at  complete  rest  and  the  limb  immobilised  by  a  Thomas's  splint  or 
weight  extension.  In  a[)plying  Thomas's  splint,  it  should  at  first  he 
moulded  to  the  f>osuion  of  the  limb,  and  as  iiiflainmaiory  signs  and 
muscular  spasms  subside,  the  position  must  be  grndunlly  corrected 
until  the  limb  assumes  that  attitude  which  is  ultimately  required; 
forcible  attempts  at  immediate  reposition  of 
the  misplaced  limb  may  do  much  harm  and 
excite  increased  activity  of  the  disease.  If 
weight  extension  is  employed,  the  patient 
should  be  placed  on  a  fracture-bed,  the  foot 
of  which  should  be  raised.  The  weight  must 
be  proportioned  to  the  age  of  the  patient,  and, 
if  necessary,  a  Liston's  long  splint  may  be 
applied  to  the  sound  side  in  order  to  keep 
the  [>atient  in  the  required  position.  The 
patient  lying  with  the  transverse  a.xis  of  the 
pelvis  (measured  from  one  anterior  iliac  spine 
to  the  other)  at  right  angles  to  the  median 
plane  of  the  bo<ly,  traction  should  at  first  be 
made  in  the  direction  of  the  axis  of  the  dis- 
placed femur,  the  lordosis  being  first  overcome; 
a»  the  treatment  is  continued,  it  will  be  found 
possible  to  gradually  bring  the  limb  down  to 
its  normal  position  without  reproducing  the 
lordosis  or  tilting  the  pelvis.      'Ircalment  by 


b  weight  extension  should  only  lie  employed  so 
lone  as  there  is  [xiin  ;    as   soon   as   this  dis 
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long  as  there  is  pain  ;    as   soon   as 

appears,  the  i>atient  should  he  placed  in  a  Thomas's  splint,  M'hich 
allows  him  to  get  up  and  go  into  the  open  air.  In  little  children 
who  cannot  use  crutches,  a  double  Thomas  is  the  best,  but  older 
ones  should  have  a  single  splint  and  get  about  on  crutches.  Treat- 
ment by  this  method  nmst  be  persevered  in  for  six  or  twelve 
months  or  even  longer.  When  suppuration  occurs  the  abscess 
mu.'>t  be  freely  opened  and  its  walls  treated  in  tlie  manner  described 
in  chap.  iii.  voL  i.  If  all  attempts  to  save  the  joml  are  futile,  ex- 
cision must  be  performed  (see  p.  192).  Finally,  amputation  may 
be  necessary  if,  after  an  excision,  the  wound  will  not  heal  and 
sinuses  form  in  various  directions,  and  the  jxitient  begins  to  show 
evidence  of  failing  strength  from  hectic  and  amyloid  disease. 
Amputation  permits  of  free  drainage,  and  of  local  treatment  for 
the  acetabular  and  pelvic  disease^ 
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TUBERCl'LAR    DISEASE    OF   THE    KNEE   JOINT 

The  knee  joint  is  very  commonly  the  seat  of  tubercle,  the 
diseaiie  originating  in  the  synovial  membrane,  in  the  ends  of  the 
bones,  or  in  the  epiphysary  line.  The  progress  of  the  disease  is 
chronic  ;  there  is  little  or  no  pain  until  the  bone  ends  have  become 
carious  and  the  tubea'ular  tissue  is  breaking  down ;  when  the  bone 
is  the  primarj'  seat  of  attack  the  jjain  occurs  early  and  is  more 
severe.  There  is  a  certain  degree  of  stiffness  about  the  joint,  and 
the  patient  walks  with  a  slight  limp,  bringing  the  elasticity  of  the 
foot  into  play  by  walking  chiefly  on  his  toes.  The  joint  is  swollen, 
the  swelling  obliterating  the  depression  on  each  side  of  the  lendo 
patella;  and  mapping  out  the  u[>per  pouches  of  the  capsule ;  such 
swelling  is  doughy  and  elastic,  since  it  is  due  to  the  thickening  of  the 
synovial  membrane  and  periarticular  tissue  and  not  to  fluid.  In  cases 
of  primary  synovial  disease  there  may  be  considerable  effusion  of  fluid 
in  the  joint ;  this  may  subside  under  treatment  by  rest,  only  to  be 
followed  by  reaccumublion  and  .subsequent  white 
swelling.  The  muscles  of  the  limb  arc  wasted, 
and  hence  the  swelling  of  the  joint  appears 
greater  than  it  really  is.  The  joint  is  slightly 
flexed,  the  degree  of  flexion  steadily  increasing 
with  the  progress  of  the  disease  unless  means  be 
taken  to  prevent  it ;  owing  to  the  muscular 
contraction  and  softening  of  the  ligaments  back- 
ward dislocation  with  external  rotation  may 
ensue.  The  surface  tein]>crature  is  not  increased, 
nor  is  the  skin  red  (rv/ii/e  stve//iMjf).  Under 
appropriate  treatment  the  disease  may  subside, 
or  the  tubercular  tissue  may  degenerate  and 
softened  patches  Ik?  de let  ted.  When  degenera- 
tion begins  and  the  bones  become  carious, 
starting  pains  occur  in  the  limb  when  the 
patient  tries  to  sleep,  and  unless  these  be  pre- 
vented by  weight  extension,  his  general  health 
suffers  on  account  of  pain  and  broken  rest. 
The  sUrting  p>ains  are  due  to  the  fact  that,  when 
awake,  the  patient  kcej>s  guard  over  the  move- 
ments of  his  joint  by  muscular  contraction  ;  on 
his  going  to  sleep  some  slight  movement  occurs 
and  the  partially  relaxed  muscles,  suddenly  contracting,  move  the 
inflamed  joint  surfaces  upon  each  other.    When  abscess  has  occunred 
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sinuses  are  formed  in  the  soft  parts.     The  course  of  the  disease 
varies  from  a  few  weeks  to  many  months. 

Treatment. — The  joint  must  be  immobilised  by  a  Thomas's 
knee  splint,  and  complete  rest  must  be  en- 
sured for  some  lime  after  all  signs  of  mischief 
have  subsided.  Should  there  be  any  flexion 
of  the  joint  the  limb  must  be  put  up  in  this 
position,  but  as  the  muscular  contruLlion  is 
gradually  overcome,  it  should  be  gradually 
restored  to  the  normal.  Weight  extension 
may  be  employed  instead  of  a  splint.  It 
is  of  extreme  importance  that  any  flexion 
or  partial  backward  displacement  of  the  leg 
should  be  overcome,  so  that  should  ankylosis 
take  place  the  limb  may  be  a  useful  one. 
Counter  -  irritation  by  means  of  blisters  is 
sometimes  beneficial,  or  one  or  other  of  the 
procedures  detailed  at  p.  160  may  be  adopted. 
As  soon  as  degeneration  and  breaking  down 
occur,  some  operation  becomes  necessary, 
arthreclomy,  excision,  or  amputation  being 
performed  according  to  the  circumstances  of 
the  case. 


TUBERCULAR    DISEASE   OF   THE   ELBOW   JOINT 

Tubercle  of  the  elbow  joint  is  essentially 

a  disease  of  early  life  ;  Watson  Cheyne  stales  Ftcfc.— ThoroisMcniM-^n 
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that  66  per  cent  of  the  cases  occur  between 
the  ages  of  ten  and  twenty.  The  disease  usually  begins  in  the  bone^ 
chiefly  in  the  olecranon  process  or  one  of  the  condyles,  sometimes 
if\  the  head  of  the  radius.  \\'hen  degeneration  and  abscess  occur 
the  pus  may  remain  extra-articular  and  \nnni  externally  ;  or,  if  the 
jomt  cavity  is  invaded,  the  pulpy  granulaiinn  tissue  fills  it  and 
causes  swelling  on  each  side  of  the  tendon  of  the  triceps.  Such 
swelling  eventually  becomes  more  uniform  and  appears  greater 
than  it  really  is  on  account  of  muscular  wasting  ;  the  forearm  is 
slightly  flexed  and  pronated  (Fig.  61,  p.  170).  Movement  is  but 
little  aflected  during  the  early  stages  of  the  disease,  nor  is  there 
much  pain. 

Treatment. — If  the  case  is  seen  quite  early  and  the  disease  is 
limited  to  one  part  of  the  bone,  e^.  the  olecranon,  it  may  be  com- 
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pletely  eradicated  by  careful  sharp-spooning.  The  limb  should  be 
put  up  at  a  ri|j;ht  angle,  the  forearm  being  kept  midway  l)etween 
pronation   and   supination.     When    llie    joint   cavity   is   involved, 


Fia  6t.— Tabercukr  disease  of  the  ell>ow  joint  oi  a  boy ;  compuuv  with 
Fit;.  74,  p.  198  (Feri^UKHmX 

arthrectomy  gives  a  good  result  in  children,  but  crxcision  should 
be  performed  in  adults  (compare  Fig.  61  with  Fig.  74,  p.  198). 
Amputation  is  only  necessary  in  neglected  cases. 


SYPHILITIC    AFFECTIONS    OF    THE   JOINTS 
AFFECTIONS    DURING   THE   SECONDARY    STAGE 

Syphilitic  arthralgia. — Tn  the  c.irly  stages  of  syphilis,  even 
before  the  appearance  of  the  rash,  the  patient  may  experience  pain 
of  an  intermittent  character  in  the  joints.  The  larger  joints, 
especially  the  knee  and  shoulder^  are  most  usually  attacked,  but 
sometimes  the  smaller  ones  alone  suffer.  One  joint  only  may  l>e 
affected,  but  the  pain  is  usually  polyarticular,  lacking  however  the 
metastatic  character  of  true  rheumatism.  15one  and  muscular  pains 
are  frequently  present.  The  joint  pains  are  but  slight  during  the 
day  and  diminish  with  movement,  but  at  night  may  be  ver)'  severe, 
and  even  agonising.  There  is  no  fluid,  nor  are  there  any  objective 
signs  or  constitutional  disturbance  traceable  to  the  joint  lesion, 
which  is  apiwrently  simple  hyperx'mia  of  the  synovial  membrane 
£ind  ligaments,  with  some  effusion  of  lymph  on  the  surface.      Fcver^ 
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if  present,  is  merely  that  met  with  in  early  secondary  syphilis  when 
the  exanlhem  make^  its  appearance.  The  duration  of  the  pain 
varies,  in  some  cases  quickly  subsiding  under  mercurial  treatmcnl, 
in  others  lasting  for  a  long  time. 

Syphilitic  hydrarthrosis  occurs  during  the  early  secondary 
manifestations  within  a  few  months  of  infe*'tion,  arid  alTecis  the  knee 
more  usually  than  any  other  joint,  but  the  ankles  and  elbows  are  not 
infrequently  affected,  and  no  joint  is  t-xumpt.  The  onset  is  insidious, 
usually  i>ainlcss,  and  unaccomjianied  by  constitutional  disturbance. 
The  amount  of  fluid  varies  in  *lifTerent  cases,  and  also  from  time  10 
time  in  the  same  case  ;  as  a  rule  it  is  slifjlu.  As  the  effusion  comes 
on  there  is  some  small  degree  of  stiffness  and  liniitalion  of  move- 
ment, and  there  may  be  slight  pain  at  night.  There  is  no  tendency 
to  suppuration.  The  duration  of  the  disease,  like  that  of  the 
arthralgia  mentioned  above,  varies,  and  recurrence  is  not  uncommon. 

Treatment. — That  of  secondary  syphilis,  coupled  with  Scott's 
dressing  to  the  joint  (p.  160). 

AFFECTIONS    DURING    THE    TKRTIARV    STACK 

Perisynovial  gummata  or  gummatous  synovitis  may 

occur  many  years  after  inoculation,  ntid  always  runs  a  very  chronic 
course.      Simibr  conditions  are  also  met  with  in  coiigt-niial  syphilis. 

Horbid  anatomy. — The  disease  may  begin  in  the  subsyiiovial 
tissue,  or  in  the  hbrous  and  tendinous  periarticular  structures.  In 
the  latter  case  the  joint  cavity  may  never  be  implicated,  or  else 
gradual  extension  to  the  synovial  membrane  may  ensue.  The 
progress  in  all  cases  is  chronic,  and  may  take  months.  Gummatous 
tisbue  is  deposited  in  the  affected  parts,  gradually  extending  until 
the  joint  may  be  occupied  by  a  mass  of  pulpy,  poorly  vascularised 
tissue  resembling  that  seen  in  tuljerculous  synovitis  {syphilitic 
pseudo-white  swelling  of  Richet).  There  is,  as  a  rule,  but  little 
fluid  effusion. 

As  the  disease  progresses  the  cartilages  may  be  slowly  eroded 
and  the  bones  affected ;  osteoplastic  jieriostitis  occurs  at  the 
articular  margins.  More  usually,  under  treatment,  the  new  tissue 
undergoes  gradual  absorfition  and  p.iriial  organisation,  leaving  some 
slight  thickening  and  impairment  of  motion. 

If  nutrition  fails,  the  gummatous  material  softens,  and  causes 
destruction  of  the  joint ;  or,  if  situated  in  the  periarticular  structures, 
the  softened  gummaia  open  upon  the  surface,  and  eventually 
cicatri.se  or  implicate  the  joint  cavity. 
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Symptoms. — The  onset  is  very  gradual,  and  marked  at  first 
merely  by  slight  pain  and  stiffness,  with  some  limitation  of  move- 
ment. Swelling  of  a  l)rawny,  elastic  nature  is  soon  evident  ;  the 
swelling  may  be  distinctly  nodulated,  and  masses  of  thickened 
synovial  membrane  may  be  felt  moving  in  the  joint  ca>'ity,  which 
contains  a  little  fluid.  As  the  swelling  increases  pain  becomes  more 
persistent  and  severe,  especially  at  night.  When  destruction  occurs, 
softened  patches  become  evident,  and  the  skin  over  them  reddens 
and  gives  way ;  or,  if  the  synovial  membrane  is  affected,  signs  of 


L 


Txk  6a.— Syphilitic  diM^iK  of  ihc  Icnee  joint  The  Mjb*yno»i.il  (is^uc,  thickened  and  luWnj** 
from  gummittoiu  cxud^niun,  hulsc!!  the  n'noviAl  mcml»miH:  it^lf  lownnU  th«  cavity  uf  ihc 
joint.  The  lowtr  end  o(  the  femur  i&  inrtainecl  juid  touKheneil  (HoM'ard  Manh,  Su  Uanholo- 
mew**  MuM^uiu,  No.  567A). 

erosion  of  cartilage  make  thuir  apficarance.  The  knee  Is  attacked 
in  preference  to  any  other  joint,  but  the  elbow  or  ankle  sometimes 
suffer. 

Diagnosis. — Syphilitic  gummatous  synovitis  rt^embles  in  its 
general  progress  the  tubercular  affection,  but  may  usually  be  dis- 
tinguished by  its  occurrence  in  persons  exhibiting  other  and  un- 
mistakable evidences  of  syphili.s  by  the  nodular  character  of  the 
swelling  and  the  more  constant  efTusion  of  fluid,  and  by  the  marked 
tendency  to  cure  under  appropri.ite  treatment.  If  destruction 
occurs  the  gummata,  bursting  on  the  surface,  have  a  characteristic 
appearance  (see  p.  176,  vol.  t.). 

Treatment. — The  joint  should  be  put  up   in  some  relenlivc 
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apparatus,  such  as  liquid  glass  or  plaster,  after  having  been  en- 
veloped by  strips  of  lint  smeared  with  the  compound  mercurial 
ointment  Iodide  of  potassium  or  sodium,  combined  with  the  bin- 
iodide  of  mercur)"  and  vegetable  hitters,  must  be  persevered  with. 

Even  when  gummata  have  broken  down,  and  have  discharged  on 
the  surface,  healing  will  occur  under  this  treatment. 

Syphilitic  joint  disease  secondary  to  osteitis. — In  rare 
cases  a  gummatous  deposit  bcneatti  ttie  puriostciim  or  in  the  end 
of  the  bone  may  be  associated  with  chronic  inllammalion  of  and 
effusion  of  fluid  into  the  neighbouring  joint.  Such  a  condition  is 
ver\-  liable  to  be  mistaken  for  one  of  new  growth,  and  unless  the 
patient  present  unmistakable  evidences  of  syphilis  the  diagnosis 
may  necessitate  an  exploratory  o[>eration  and  careful  microscopic 
examination.  Severe  aching  pain  at  night  is  suggestive  of  the 
syphilitic  affection. 


GOUTY    ARTHRITIS 

Gouty  arthritis  is  characterised  by  a  deposit  of  acicular  crystals 
of  uiate  of  soda  in  the  cartilages, 
bones  and  fibrous  tissues,  and 
to  a  less  extent  in  the  synovial 
membrane.  The  synovium  is 
loaded  with  the  salt  which,  being 
precipitated  from  it,  accumulates 
in  and  may  fill  the  joint.  Owing 
to  the  resultant  chronic  inflam- 
mation the  synovial  membrane 
and  its  fringes  overgrow  and 
become  |)endulous,  the  condition 
being  often  aggravated  by  associ- 
ated osteoarthritis.  The  carti- 
lages may  be  slightly  eroded, 
but  still  persist.  The  periarticular 
fibrous  structures  and  tendons 
may  be  the  seat  of  chalky  con- 
cretions {fffphi)y  which  by  pres- 
sure cause  ulceration  of  the 
o**crlying  skin  with  suppuration. 

The  disiribuiion  of  the  gouty 
change  is  determined  in  great 
part  by  the  poorness  of  the  vascular  supply  and  the  remoteness 


Fig.  Oi.— Irregular  depont  of  matt  of  soda  on 
llic  roiitJylcs  uf  the  femur  knd  on  the  [Mlella 
(How.ird*   M;mh,   Sl    BarUwkxncw'ft    Mu- 
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from  the  heart  ;  thus  the  fingers  and  toes  esp)€cially  suiTer,  although 
no  joint  is  exempt. 

Symptoms.— As  the  disease  is  often  associated  with  chronic 
ostcoariluitis.  the  symiuums  of  that  condiiion  may  predominate. 
The  joint  is  enlarged  and  painful,  and  there  may  be  nodular 
deposits  round  it  ;  there  is  little  or  no  effusion,  unless  an  acute 
attack  supervenes.  Acute  gout  usually  attacks  the  metaiario- 
phalangeal  joint  of  the  big  toe,  probably  because  it  is  subjected  to 
the  greatest  pressure  during  walking  ;  the  attacks  begin  in  the 
small  hours  of  the  morning,  and  are  characterised  by  great  pain, 
swelling,  heat,  and  redness,  accom]>anied  by  irritability  of  temper. 
After  a  few  days  the  acute  symptoms  subside,  to  be  followed  at 
uncertain  intcr\als  by  similar  attacks. 

Treatment. — The  general  treatment  of  gout  comes  within  the 
province  of  the  physician  rather  than  the  surgeon,  and  the  reader 
is  referred  for  a  full  account  of  ihc  disease  to  a  work  on  Medicine. 
Careful  dieting^  regulation  of  the  bowels,  promotion  of  the  functions 
of  the  skin  and  kidneys,  and  the  exhibition  of  alkalies  and  colchicum 
are  the  majn  indications.  Durmg  an  acute  attack  the  joint  should  be 
wrapped  in  cotton  wadding,  and  elevated ;  the  diet  n^iust  be  simple, 
and  Lhe  bowels  freely  acted  upon  by  salines  in  combination  with  col- 
chicum.    As  the  pain  subsides  gentle  massage  should  be  employed. 


OSTEO-ARTHRITIS 

Syn.  Chronic  rheumatic  arthritis — Arthritis  deformans — Dry  rheu- 
matic arthritis — Rheumatic  gout — Rheumatoid  arthritis — Matum 
senik  artiadlontm — Poor  maris  ^out. 

Etiology. — Rheumatoid  arthritis  is  essentially  a  disease  of 
middle  age  and  advanced  life,  and  is  often  hereditar)*.  In  old 
people  it  usually  attacks  the  larger  joints,  especially  the  hip  and 
knee,  and  may  at  first  remain  limited  to  one  or  two  joints  only 
(monarticular  form),  whereas  in  the  earlier  years  the  smaller  joints, 
esj>eciaUy  those  of  the  hand,  chiefly  suffer  (polyarticular  form). 
Women  are  somewhat  more  prone  to  the  affection  than  men,  and 
it  occurs  among  the  jx)or  more  frequently  than  the  well-to-do. 
Mental  and  physical  influences  of  a  depressing  nature,  whereby  the 
general  health  is  depreciated,  bad  and  insut^cient  food,  and  faulty 
hygienic  surroundings,  are  important  causative  factors.  Cold  and 
dam[»  are  especially  injurious,  not  only  producing  the  disease  but 
increasing  its  severity. 
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The  subjects  of  rheumatoid  arthritis  have  frequently  sufTcred 
from  chronic  rheumatism,  and  sometimes  from  goul — gouty  changes 
are  not  infrequently  met  with  in  rheumatoid  joints.  The  onset  of 
the  disease  is  frequently  attributed  by  the  patient  to  injury. 

Pathology  and  morbid  anatomy. —  Ihe  pathology  of 
rheumatoid  arthritis  is  shrouded  in  obscurity.  According  to  some 
(and  this  is  i^erhaps  the  most  usually  accepted  theory),  it  is  a 
general  constitutional  disease  of  the  nature  of  ordinary  rheumatism, 
jwrhaps  with  a  gouty  epiphenomenon.  Others  attribute  it  to  a 
disordered  state  of  the  nen'ous  system  leading  to  failure  of  nutrition 


Tic.  64-— fJr><nvinii  of  tlic  cartibrr*  of  ihe  fcniur  and  patella  in  CMtco-nrthritli 
UtuHmrd  KfArsli,  St.  I)ar(hul«iitivw'&  MuKcuni,  No.  69S). 

of  the  muscles,  ligamentous  structures  and  joints.  The  changes 
occurring  in  the  joints  are  practically  the  same  in  the  monarticular 
tnd  {joly.irticular  forms.  In  many  ca.<»es  the  disease  is  so  insidious 
in  its  onset  and  course  that  it  is  well  established  before  the  patient 
Applies  for  relief;  in  others  subacute  attacVs  of  inflammation,  accom- 
panied by  swelling  of  the  synovial  fringes  and  fluid  effusion  into 
the  joint  oirrur ;  after  a  time  the  fluid  is  absorbed,  and  the  disease 
runs  a  chronic  course.  If  the  joint  be  examined  the  following 
changes  will  be  found  : — 

The  articular  cartilages,  in  which  the  morbid  process  appears  to 
l>egin,  lose  their  smooth  shiny  apixarance  ;  the  cells  multiply  and 
degenerate,  and,  on  the  cai)sulcs  riipturing,  are  cast  into  the  joint ; 
the  matrix  undergoes  a  fibroid  change,  and  tends  to  split  vertically 
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As  a  result  of  these  changes  the  cartilage  surface  is  pitted  and 
roughened  and  actjiiires  a  velvety  appearance.  At  the  points  of 
greatest  pressure  the  cartilage  atrophies ;  at  the  margins  it  hyper- 
trophies. The  atrophic  change  leads  to  a  wearing  away  of  the 
cartilage  and  exposure  of  the  bone  which,  in  consequence  of  long- 
continued  blight  irritation  from  attrition,  becomes  the  seat  of 
sclerosis.  Lime  salts  are  deposited  in  the  cancellous  spares,  so 
that  the  bone  is  rendered  extremely  hard  and  dense  by  the  new 
porcelain-like  deposit.  Continued  friction  and  attrition  cause 
wearing  away  of  the  bone  in  spite  of  its  density,  and  the  surface, 
presenting  ridges  and  furrows  parallel  with  the  plane  of  movement, 
receives  an  ivor)'-like  polish  (eburmitiofty  Fig.  64,  p.  175). 

At  the  margin  of  the  cartilage  there  is  increased  growth  in  the 


Fig.  65.— Ostco-atihritis  of  the  shonldcr  joinl.  in  which  the  5yni>vW  inenilinuK  \%  ntudded  with       ' 
luRs    nuinv  of  which   contain    nmlulu   uf  cvtiUijc  (Huwajd    Manh,   St.    Banbolomcw'i 
Miueum,  So.  600^ 

form  of  nodular  masses,  which  subsequently  ossify.  These  out- 
growths closely  resemble  the  gutterings  of  a  tallow  candle,  and  bear 
a  marked  contrast  to  simple  inflammatory  osteophytes,  being  more 
rounded  and  smooth.  In  consequence  of  this  new  bony  formation, 
the  articular  surfaces  are  much  broadened  and  deej^ened  ;  and  by  1 
the  mechanical  impediment  they  offer,  movement  in  the  joinl  is  much  I 
restricted.  Pseudo-ankylosis  results  in  bad  cases;  but  there  is  no 
true  ankylosis  due  to  fusion  of  the  bones. 

The  synovial  membrane  is  much  thickened — the  fringes  become 
pendulous,  often  club-shaped,  and  of  considerable  length,  and  may 
contain  cartilaginous  or  osseous  nodules  (Fig.  65).  In  some  cases 
the  synovial  membrane,  if  placed  in  water,  resembles  an  open  sea- 
anemone. 

Cartilaginous  and  osseous  nodules  may  form  in  the  fringes,  and 
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may  become  detached  during  movement  of  the  joint,  and  form 
loose  bodies.  The  lif»aments  are  thickened  and  contracted,  and 
may  be  the  seat  of  calcareous  deposits.  Interarticular  liyanienis  and 
cartilages  may  be  completely  absorbed.  The  articular  ends  of  the 
bones  beyond  the  area  of  porcellaneous  deposit  are  atrophied,  and, 


FiCt  66. — Ostea4rthHti<  of  ihc  li«ad  of  the  femur  (Z'tc^lvr),  a,  flattened  and  cimnwtefl  artiralar 
auffmc ;  A,  note  <^f  ibe  femur;  c,  ovcrtunging  nm  uf  the  head;  </,  okteopb)ie*  a)oa£  the 
inienrocliAiitcnc  line. 


yielding  to  pressure,  increase  the  deformity  met  with  in  the  disease. 
This  is  well  seen  in  the  hip  (Kig.  66).  Suppuration  is  of  great 
ranty.  In  advanced  cases  bony  outgrowths  are  met  with  on  the 
bodies  of  the  vertcbne,  and  the  common  ligaments  may  be  com- 
pletely ossified  in  some  situations.  Accom|\inying  the  arthritic 
changes  the  muscles  acting  on  the  joint  undergo  atrophy,  and  may 
be  dispbced,  or  calcareous  masses  may  be  present  in  ttiem  especially 
at  their  insertions. 

vou  in  ,  ir 
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Symptoms. — In  most  cases  there  is  a  history  of  subacute  recur- 
rent attacks  of  synovitis  with  Ruid  effusion  ;  but  these  attacks  have 
never  quite  cleared  up,  and  the  chronic:  condition  has  gradually 
supervened.  In  other  instances  no  such  attacks  have  occurred,  and 
the  patient's  attention  has  been  directed  to  the  joint  in  consequence 
of  pain,  tenderness,  and  stiffness,  with  some  limitation  of  movemenL 
These  signs  may  l>e  attributed  to  some  antecedent  injury,  from  which 
the  patient  states  the  juint  has  never  recovered.  Usually,  there  is  no 
fluid  present  ;  but  sometimes  there  is  a  considerable  quantity.  The 
pain  is  often  severe  and  constant,  being  worse  at  night,  on  move- 
ment, or  during  damp  and  cold  weather.  Stiffness  gradually  l>ecomes 
more  marked,  and  limitation  of  movement,  or,  in  bad  cases,  com- 
plete immobility  results.  This  p9eudo-ank)losis  may  effectually 
prevent  the  patient  walking,  sitting,  or  performing  the  most  simple 
movements.  Examination  of  the  joint  in  the  early  stages  shows  the 
presence  of  creaking  due  to  the  roughened  state  of  the  cartilages; 
later  on,  when  the  bones  are  exposed,  crackUng  and  grating  are 
present  The  marginal  outgrowth  causes  marked  enlargement  and 
deformity,  the  precise  nature  of  which  TOrics  considerably.  Under 
favourable  conditions  the  disease  may  make  but  little  progress,  but 
in  the  worst  cases  the  joints  are  permanently  fixed,  and  the  patient 
is  reduced  to  complete  helplessness. 

The  general  health  may  remain  good,  or  anxmia  and  debility, 
partly  due  to  continued  pain  and  partly  to  the  confinement  entailed 
by  the  disease,  may  be  present. 

As  a  rule  the  disease  runs  a  gradually  progressive  course,  espe- 
cially in  the  case  of  those  whose  financial  position  debars  them  from 
proper  treatment. 

Treatment. — The  most  that  can  he  expected  from  treatment 
is  alleviation  of  symptoms  and  delay  in  the  progress  of  the  malady. 

Locally,  the  affected  joints  must  be  protected  from  cold  by 
wrapping  them  in  cotton  wadding  or  flannel.  Passive  motion  and 
douching,  or  friction  with  some  stimulating  liniment  counteract  to 
some  extent  the  increasing  tendency  to  stiffness  and  pseudo-ankylosis. 
If  movement  causes  much  piiinj  rest  is  the  better  treatment. 

Turkish  baths,  or  those  of  Buxton,  Bath,  Droitwich,  Harrogate, 
VMesbaden,  Aix-les-Bains,  Aix-la-Chapclle,  Baden,  and  other  well- 
known  resorts,  are  very  beneficial,  but  unfortunately  are  beyond  the 
means  of  many  jjatients.  Residence  in  a  warm,  dr)',  and  equable 
climate  is  also  advisable,  and  patients  whose  [>osition  enables  them 
to  enjoy  the  advantage  of  treatment  at  the  places  mentioned,  should 
arrange  for  their  stay  at  any  particular  place  during  the  most  favour- 
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able  season.  Treatment  hy  the  hot-air  bath  is  always  worthy  of 
trial,  and  sometimes  gives  surprisingly  good  results. 

Local  anodynes  may  become  necessary  if  pain  is  severe  ;  ihe  best 
for  this  purpose  is  the  linimenlum  opii. 

The  chief  drugs  which  have  been  found  of  ser\'ice  in  rheumatoid 
anhritis  are  arsenic,  syrupus  ferri  iodidi,  iodide  of  potassium,  and 
guaiacum.  Of  these  arsenic  is  the  most  useful,  and  may  be  given 
in  combination  with  the  iodide  uf  iron,  or  in  the  form  of  Levico 
water.  Iodide  of  potassium  is  depressing,  and  should  be  avoided 
if  the  p*atient  is  old  and  ana;mic. 

In  some  cases  I  have  found  marked  benefit  from  the  use  of 
Piperazin  water ;  this  may  be  conveniently  taken  as  an  eflTervescing 
water  at  meal  times.     Lithia  water  is  also  useful. 

Salicylates  are  useless  in  the  chronic  disease,  but  may  be  pro- 
ductive of  good  in. those  subacute  attacks  which  often  occur  in  the 
early  stages,  and  which  cause  so  murh  pain. 

General  nutrition  should  be  encouraged  by  the  use  of  cod  liver 
oil  or  malline,  preference  being  given  to  that  which  the  patient  can 
more  easily  digest.  The  diet  must  he  good  and  nutritious.  Fish, 
poultry,  meat  in  moderate  quantities,  and  green  vegetables  may  be 
taken,  but  pastr)-,  sugar,  and  starchy  food  should  be  interdicted. 

If  stimulants  are  taken,  whisky  or  Hollands  gin  of  sound 
quality  are  the  best,  malt  liquors  and  generous  wines  must  be 
studiously  avoided. 
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TABETIC   ARTHROPATHY — CHARCOT'S  JOINT  DISEASE 

Charcot  was  the  first  to  describe  certain  changes  occurring  in 
the  joints  of  persons  aiTecled  by  locomotor  ataxy.  Xcry  similar 
changes  arc  also  met  with  in  cases  oJ  sjruigoinyelia  (p.  240), 

Pathology  and  morbid  anatomy. — Some  observers  have 
sought  10  establish  the  identity  of  Charcot's  disease  with  rheumatoid 
arthritis,  the  presence  of  the  spinal  cord  disease  being  held  re- 
s])onstble  for  the  marked  divergence  of  the  joint  affection  from  that 
commonly  seen  in  rheumatoid  arthritis.  It  is  impossible,  however, 
to  admit  such  an  identity  in  view  of  the  many  and  weighty  evidences 
Higainst  it  The  points  of  contrast  clearly  indicating  the  distinct 
individuality  of  the  two  joint  affections  will  be  readily  perceived 
•  hen  iheir  leading  characteristics  are  contrasted. 

The  essential  cause  of  the  joint  lesions  is  matter  for  further 
investigation.  Ity  some  it  is  thought  to  l>e  dependent  on  (>eripheral 
neuritis,  and  it  is  pointed  out  that  perforating  ulcer  with  changes 
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in  the  peripheral  nerves  is  not  an  uncommon  accompaniment  of 
the  joint  affection.  Dr.  Buzzard  has  advanced  the  hypothesis  that 
thore  is  some  interference  with  a  supposed  joint  centre  situated  in 
the  medulla,  and,  in  support  of  this  view,  points  to  the  great 
frequency  of  gastric,  intestinal,  and  laryngeal  crises  in  those  cases  of 
tal>es  in  which  the  joint  affection  is  present.  This  view  must  at 
present  be  regarded  as  hypothetical  only,  as  no  pathological  evidence 
has  been  adduced  in  its  support.  Morrant  Baker  suggested  that 
rheumatoid  arthriti.s,  tabes  dorsal  is,  and  Charcot's  joint  disease  are 
so  many  evidences  of  a  widespread  general  disease — at  one  lime 
the  joints  are  the  seats  of  the  morbid  process  (rheumatoid  arthritis), 
at  another,  the  posterior  cohimns  of  the  cord  (tabes  dorsalis),  and, 
_  lastly,  both  may  be  affected 

(tabes  dorsalis  with  Char- 
cot's joint  disease).  This 
hypothesis,  however,  implies 
the  practical  identity  of 
rheumatoid  arthritis  with 
Charcot's  arthropathy. 

The  enormous  amount 
of  fluid  wiiirh  these  joints 
sometimes  contain  leads  to 
distension  or  relaxation  of 
the  capsule  and  ligaments, 
and  fills  the  bursie  com- 
municating:; with  the  articu- 
lation. Fluid  is  also  met 
with  in  the  periarticular 
structure.        The      synovial 

Tic  67.— Charcot'*  flisejue  of  (he   figtu   knee  joint,    »«-iml*tM,Mi»  ;«  •u:^1.a«»^     «-,J 
frJn.  a  .^  umter  Mnrrant   Haker      The  CTiemal    membrane  IS  thlCkCncd,  and 

condyle  of  chc  femar  hsn  aimrMt  disaijpearcd ;  ii  i*  the  fringes  arc  hvpcrtronhied. 

represented  by  two  nntlule^  of  Ixtne  enit»edtlcn  in         ,  '^  ■' ^  * 

|h«  ihickeneit  syno\-i.al  mcmlirane.      The  itiicmal     1  UC     Cartilages     and      boneS 

condyle  u  flaltened  tatcnilly,  and  deeply  t;io<ived  j  ■  j       .  1        1        « 

ftonicon'Kt  with  ihe  hc;idufih«  tibLi,  the  inner  i^udergo  mpid  atropliy  lead- 
part  of  *hich  is  compklely  worn  nway.  (he  outer  j«p  fr«  dislrii'Trinn  which 
pan  tokin*  the  ulare  of  the  lort  eternal  mndylt,  '"&  '"  OlSIOCatlOn,  WniCtt 
In  the  dniwinu  the  Uines  arc  represented  Mparatrd.  often  OPCUTS  SUddenlv  and 
The  line  iif  the  .irit-.-ulatton  was,  conwqucnf  on  1  •  l  _i  ■  >-» 
thcMclian^cr^.  nt:arly>'criicalin«leadnfhi;.n^nncjiL  Carly  lU  the  OlSease.  UstCO 
The  eapowx!  U>nc  is  montly  smooth  and  hard,  but  »,U,.*;-  rtiit<n-^xi-»Uo  n-a  ««*  « 
in  ^lace,    the  cnncelU.us  ii«ue  b  cm»«k1.  a*  in  P'^)^'^  OUtgTOWthS  are    nOt   3 

an«(H„*wrd  Ma«i.,  St.  lianhoiumew's  Museum,   marked  feature  of  the  disease, 

but  m  some  cases  they  are 
considerable  and  cause  deformity.  Spontaneous  fracture  of  the 
atrophied  bones  is  not  uncommon. 

Symptoms. — 'I'he  joint  affection  usually  makes  its  appearance 
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after  the  prodromal  symptoms  of  tal>es  have  become  manifest,  but 
before  incoordination  is  present.  If,  as  sometimes  happens,  a  joint 
is  aflected  late  in  the  disease  it  is  usually  one  of  those  of  the  upper 
limb,  since  the  degenerative  changes  in  the  cord  affect  the  tracts 
corresponding  to  the  upper  limbs  later  on.  As  a  rule,  the  joints  of 
the  limbs  which  have  recently  developed  ataxic  symptoms  are  those 
most  affected. 

The  joints  usually  attacked  are,  in  order  of  frequency,  the  knee, 
hip,  shoulder,  and  elbow,  the  knee  being  attacked  as  frequently  as  all 
the  other  joints  put  together. 

Preceding  the  actual  onset  of  the  mischief,  which  is  sometimes 
attributed  to  injur)',  some  crackling  may  have  been  noted  in  the 
joint.  In  most  cases  the  onset  is  very  sudden,  but  in  some  it  is 
gradual  ;  the  committee  appointed  by  the  Clinical  Society  to  in- 
vestigate the  nature  of  this  disease  found  a  gradual  onset  in  twenty- 
three  out  of  seventy-nine  cases.  There  is  enormous  swelling  from 
fluid  effusion  within  the  capsule,  which  comes  on  without  pain  or 
obvious  rauHc,  in  ihc  space  of  twenty-four  hours.  This  effusion 
may  as  rapidly  be  absorbed,  only  to  re-uccumulate  and  be  followed 
by  destructive  changes.  The  periarticular  structures  are  the  seat 
of  engorgement  and  fluid  effusion  without  oedema,  although  in  rare 
cases  this  is  present.  Pain  is  usually  absent  from  the  first,  but  if 
present  it  quickly  passes  off,  and  the  subsequent  course  of  the  case 
is  painless.  There  is  increasijd  and  abnormal  mobility  due  to  rapid 
atrophy  and  wasting  of  the  articular  t-iuls,  coupled  with  distension 
of  the  capsule  and  relaxation  of  the  ligaments.  The  looseness  of 
the  joint  is  accompanied  by  crackling  sensations  on  movement. 
Dislocation  rapidly  ensues,  sometimes  as  early  as  the  first  week,  and 
usually  within  two  or  three  months. 

Some<imes  there  are  irregular  and  ineffectual  attempts  at  repair, 
and  numerous  osteophytes  are  thrown  out,  causing  considerable 
enlargement  and  deforrniiy  of  the  bone  ends.  Suppuration  does 
not  occur. 

The  muscles  of  the  limb  and  in  the  neighbourhood  of  the  joint 
rapidly  waste,  and  this  still  further  increases  the  feeling  of  insecurity 
and  uselessncss. 

Treatment. — No  treatment  of  a  curative  nature  is  possible. 
Aspiration  of  the  joint  is  soon  followed  by  re-accumulation  of  the 
fluid.  The  best  course  to  pursue  is  to  support  the  joint  by  some 
apparatus,  or  else  by  starch  or  i>ther  immovable  supix)rt  which  will 
enable  the  jwitient  to  use  the  limb  as  freely  as  possible.  When  a 
joint  is  completely  disorganised  and  no  apiJaralus  acts  efficiently. 
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amputation  may  be  performed  provided  the  patient's  general 
condiiion  is  good,  the  tabes  not  advancing,  and  the  presence  of  the 
useless  limb  a  source  of  considerable  inconvenience  and  annoyance. 


C\'STS    IN    CONNECTION    WITH    JOINTS    OR   ASSOCIATED   WITH   JOINT 

DISEASE 

In  cases  of  hydrarthrosis,  from  whatever  cause  arising,  a  bursa 
in  communication  with  the  synovial  cavit)'  may  become  distended 
with  fluid,  or  a  cyst  may  result  from  a  hernial  protrusion  of  the 
synovial  membrane.  Cysts  of  this  nature  sometimes  extend  a  con- 
siderable distance  between  the  muscles,  and  are  connected  with  the 
joint  by  so  narrow  a  neck  that,  on  superficial  examination,  they 
appear  lo  be  independent  of  it.  When  the  limb  is  straightened, 
tension  is  raised  in  the  cyst  which  is  thereby  made  more  evident, 
but  becomes  lax  again,  or  may  completely  disapiK;ar  when  the  joint 
is  flexed.  The  cyst  is  elastic,  fluctuatinj^,  variable  in  tension  accord- 
ing to  the  position  of  the  joint,  and  quite  painless ;  the  diagnosis  is 
usually  easy  ;  but  in  some  crises,  when  the  cyst  is  united  to  ihe  joint 
by  a  long  neck,  its  real  origin  may  l)e  overlooked.  The  semi- 
membranous bursa  at  the  knee  is  often  the  seat  of  this  condition. 

D'Arcy  I'ower  has  pointed  out  the  diagnostic  importance  of 
bursal  enlargements  in  the  neighbourhood  of  joints  which  rnav 
subsequently  become  tubercular;  and  similar  disease  may  affect  the 
synovial  tendon  sheaths,  especiaUy  at  the  wrist  joint.  When  such 
cystic  enlargements  are  brought  under  notice  there  may  be  no  signs 
indicative  of  joint  mischief,  and  the  cyst  itself  is  cured  by  incision 
or  scraping.  In  such  cases  the  relief  may  be  only  temporar>',  the 
patient  returning  after  weeks  or  months  with  undoubted  disease  of 
the  joint  itself,  which  has  been  set  up,  in  some  cases  at  least*  by 
direct  invasion  from  the  tuberculous  bursa. 

Treatment — Aseptic  excision  performed  with  the  greatest  care 
is  the  best  treatment  for  simple  cases  ;  blistering,  aspiration,  and 
pressure  may  be  of  temjxirar)'  service,  but  fail,  in  the  great  majority 
of  instances,  to  permanently  benefit  the  case.  In  performing  ex- 
cision it  must  be  remembered  that  the  cyst  probably  sends  numerous 
expansions  between  the  adjacent  muscles,  and  the  surgeon  should 
allow  himself  plenty  of  room  so  as  to  avoid  wounding  the  surround- 
ing structures  ;  the  neck  of  the  cyst,  where  it  i»enetrates  the  capsule, 
should  be  ligatured  with  chromic  catgut.  Tubercular  diseases  of  a 
bursa  should  be  treated  by  excision  ;  of  a  synovial  sheath  by  free 
drainage,  or  sharp-sj>ooning  according  to  circumstances. 
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UX)SE   BODIES   IN   JOINTS 

Loose  bodies  are  far  more  commonly  met  with  m  the  knee  than 
m  any  other  joint,  but  they  may  also  occur  in  the  elbow,  shoulder, 
or  hip,  and,  very  rarely,  in  other  joints. 

They  may  be  single  or  multiple,  and  arc  usually  flattened  and 
oval  in  shape,  varying  in  si/o  up  to  that  of  a  small  walnut.  In 
structure  they  vary  according  to  their  origin. 

Causes. — Foreign  bodies  may  be  the  result  of  injur)-»  in- 
flammation, or  new  growth. 

Traumatic  foreigrn  bodies  are  usually  single  and  may  arise  in 
one  of  the  following  ways:^ 

(i)  A  portion  of  articular  cartilage  may  have  been  chipped  off 
in  consequence  of  injury,  f..;".  a  penetrating  wound. 

(2)  A  portion  of  cartilage  and  bone  may  be  contused  and 
become  separated  by  a  process  which  has  been  designated  Quiel 
Necrosis  (p.  137). 

{3)  A  portion  of  foreign  material  may  have  entered  the  joint 
ftom  without 

{4)  A  mass  of  fibrin  may  separate  from  blood-cloL 

Inflammatory  foreiirn  bodies  are  often  numerous  and  may 
arise — 

(r)  By  separation  of  hypertrophied  synovial  fringes  which  may 
have  become  cartilaginous  or  osseous. 

(3)  As  masses  of  inf!ammatory  fibrin. 

(3)  In  osteoarthritis  bony  masses  may  be  found  free  in  the 
joint,  being  broken  off  from  the  osteophytes  at  the  articular  margins, 
or  oriyinatinj^  in  ossification  of  the  hypertrophied  fringes. 

Neoplastic  foreig'n  bodies. — Some  cartilaginous  and  osseous 
foreign  Ixxlies  doubtless  have  their  origin  neither  in  injury  nor  in- 
flammation, but  must  be  regarded  rather  as  tumour  formations, 
beginning  in  the  cartilaginous  nodules  normally  present  in  the 
secondary  fringes  of  Rainey  ;  Fig.  68,  p.  1 84,  represents  bodies  of 
this  nature  removed  from  an  other\\'ise  healthy  knee  joint. 

Sig^S. — A  foreign  body  may  be  present  in  a  joint  without 
causing  any  symptoms.  In  the  knee  the  patient's  attention  is 
usually  drawn  to  the  condition  in  a  sudden  and  unmistakable 
manner.  While  walking  he  is  seized  wiih  sudden,  often  excruciating 
pain,  causing  him  to  feel  sick  and  faint,  or  actually  to  fall.  '!'he 
joint  is  .semi-flexed,  but  can  easily  be  stmighiencd.  The  pain  is 
dependent  upon  sudden  stretching  of  ihe  lig.iments  the  foreign 
body  having  slipped  between  the  articular  surfaces  during  movement. 
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So  long  as  it  remains  in  this  position  the  joint  must  be  semi-flexed, 
but  it  usimlly  at  once  slips  aside  and  extension  is  permitted. 

Following  such  a  seizure,  there  is  a  mild  attack  of  synovitis. 
Similar  seizures,  followed  by  synovitis,  occur  from  time  to  time,  the 
intervals  between  the  attacks  often  becoming  shorter,  and  the  result- 
ing synovitis  being  more  severe  and  lasting  longer  until  eventually  it 
becomes  chronic.     The  patient  may  himself  have  detected  the  foreign 


Tic  68. — Faretgn  bodies  (narural  size)  frntn  a  knee  joint  They  are  parity  oMcous^  poinl  caiti- 
Uginouft,  and  wvrc  atiachnl  to  llie  ^ynovinl  mcmlirane  )>)•  '>>lcnilrr  priJktcs.  Tliry  vrHV  tn 
the  frioect  as  new  cartilaginous  growths  which  ha\'%  unucrgiiQC  porltal  uvtitiiaiitm  t^^'cst* 
miiutei  Hohpital  MuMum,  Ho,  371A.     Drawn  by  C  H*  Fnaaaa). 

body  ;  but  although  its  presence  is  certain,  from  the  history  of  the 
attacks,  it  is  not  always  easy  to  find,  and  many  examinations  may  be 
required. 

The  signs  closely  resemble  those  met  with  in  displacement  of  the 
semilunar  cartilages.  The  differential  diagnosis  depends  upon  the 
detection  of  the  foreign  IjolIv,  and  the  fact  that  in  the  latter  the  pain 
is  fixed,  and  a  depression  may  be  felt  near  the  head  of  the  libia  (see 
p.  202,  vol.  ii.). 

Treatment. — After  an  attack  the  synovitis  must  I>e  treated  by 
rest,  and  the  application  of  tl»e  iee-b.ig.  Subsequent  attacks  may 
possibly  l>e  prevented  by  the  application  of  a  properly  fitting  knee-cap, 
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limiting  the  movements  of  the  joint.  Sometimes,  though  rarely,  this 
results  in  cure,  the  foreign  body  being  localiiied  by  adhesions.  In 
most  cases  the  body  should  be  removed,  and  the  patient  perma- 
nently cured ;  but  if  rhoumaioid  arthritis  is  present,  no  operation 
should  be  undertaken  ;  moreover,  in  such  cases  the  patient  may  suffer 
but  htlle  inconvenience,  owing  to  the  fixity  of  the  joint  resulting 
from  the  disease. 

The  operation  is  thus  performed  : — 

The  joint  and  adjacent  parts  of  the  thigh  and  leg  having  been 
thoroughly  cleansed  and  rendered  aseptic,  the  foreign  body  is,  if 
possible,  brought  to  the  outer  side  of  the  joint,  and  held  in  position 
by  a  needle  thrust  into  it.  This  is,  however,  by  no  means  always 
possible,  but  is  very  desirable,  as  thereby  less  damage  is  inflicted, 
and  the  risk  of  inflammation  is  much  lessened. 

An  incision  of  sufficient  length  to  give  free  access  to  the  joint  is 
made  through  the  skin,  and  the  capsule  of  the  joint  opened  to  the 
same  extent.  If  the  foreign  body  has  been  previously  secured,  it 
can  now  be  readily  removed  ;  if  not,  the  finger  is  introduced  and  the 
joint  searched  until  the  body  is  found  and  removed.  The  cavity 
should  be  well  flushed  with  i  :  20  carbolic,  and  the  capsule  then 
sutured  with  chromic  gut.  The  skin  wound  is  closed  with  horse- 
hair, and  a  dry  antiseptic  dressing  applied,  the  limb  being  fixed  on 
a  hack  splint  and  complete  rest  enjoined  for  a  fortnight.  At  the  end 
of  a  week  the  dressings  and  stitches  may  be  removed,  and  a  dry 
collodion  dressing  applied. 

If  much  chronic  synovitis  is  present  it  may  be  advisable  to  drain 
the  joint,  but  this  is  rarely  necessary. 

After  the  operation  the  patient  will  l)c  well  advised  to  wear  a 
knee-cap  of  elastic  webbing  for  six  months. 


ANKYLX3SIS    OF   JOINTS 

When  the  opposed  articular  surfaces  become  united  as  the  result 
of  morbid  changes  in  a  joint,  it  is  said  to  be  ankylused.  'Jlie  unit- 
ing bond  may  be  fibrous  tissue  or  true  bone,  its  nature  depending 
in  great  measure  uj>on  the  degree  of  destruction  of  the  articular 
surfaces  which  preceded  the  ankylosis.  \Vhen  repair  occurs  in  an 
mflamed  joint — provided  the  inflammation  has  been  severe — new 
fibrous  scar  tissue  is  developed,  as  in  a  similar  process  occurring  in 
the  soft  parts.  The  fibrous  tissue  thus  formed  unites  the  opposed 
surfaces,  and  limits  or  arrests  movoniont  according  to  the  density  of 
ihc  union-    Limitation  of  movement  is  further  increased  by  thickening 
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of  the  periarticular  structures.  If  the  bony  surfaces  have  been 
df  nudi-d  by  the  morbid  change,  they  unite  in  the  same  way  as  do  the 
fragments  in  a  fracture,  and  bony  ankylosis  results  {Fig.  69).  Fibrous 
ankylosis  varies  considerably  in  degree  ;  it  may  be  very  complete,  or 

consist  only  of  a  few  adhesions, 
which  can  be  readily  Ijruken  down, 
and  movement  thus  resturcd.  The 
ligaments,  muscles,  and  soft  struc- 
tures in  the  neighbourhood  of  the 
ankylosed  joint  are  shortened,  con- 
tracted, and  altered  in  position 
according  to  that  which  the  joint 
assumes.  These  changes  offer  a 
further  bar  to  curative  treatment. 
When  there  is  no  movement  what- 
ever in  the  joint,  the  ankylosis  is 
said  to  be  complete,  otherwise  it 
is  partial.  It  sometimes  hapj>ens, 
especially  in  old  age,  and  in  the 
vertebrse  of  rheumatic  patients, 
that  ankylosis  rcsuhs  from  partial 
or  complete  ossification  of  the 
ligaments,  without  any  apparent 
inflammatory  changes  in  the  bones 
themselves.  In  such  cases  the  new 
bony  tissue  takes  the  exact  shape 
of  the  ligament  it  represents. 

Diagnosis.  —  The  degree  of 

fixity  is   often    apparently  greater 

than  it  really  is  in  consequence  of 

Fig.  69.  — Roay  ankyion*  of  ih«  hip  ioint   resistance  on  the  part  of  the  patient 

The   n«>r>c»  wr    coniMileTattiy  airophml ;      ,  _  ,  ' 

In  such  cases  the 
real  degree  is  only  discoverable 
under  aniesihesia.  Fibrous  anky- 
losis may  be  as  complete  and  dense 
as  bony,  the  differential  diagnosis  depending  on  the  presence  of  pain 
on  attempted  forcible  movement  in  the  former,  and  its  absence  in 
the  latter.  Want  of  mobility,  due  to  periarticular  changes,  may  be 
diflferentiated  from  true  ankylosis  by  the  history  of  ihc  case,  which 
will  indir.'iie  the  prol^d^le  cause  of  the  misrhief. 

Fseudo-ankylosls — Temporary  flxlty. —  In  false  ankylosis  the 
movements  of  the  joint  are  limited,  but  there  is  no  fusion  of  the 
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articular  surfaces.  When  a  joint  has  been  kept  at  rest  for  a  long 
lime,  especially  if  this  period  o(  rest  has  been  necessitated  by  inflam- 
mation of  the  joint  or  periarticular  structures,  there  is  always  a 
\-ariable  degree  of  stiffness  and  temporary  fixity  due  to  shortening  of 
the  muscles  and  ligaments,  and  the  organisation  o(  effused  lymph  in 
the  soft  structures.  Fractures  involving  joints  may  similarly  lead  to 
loss  of  mobility ;  and  in  some  cases  callus  is  thrown  out,  and  fills  up 
the  natural  depressions  of  the  articular  ends^  causing  more  or  less 
complete  fixity.  This  is  well  seen  in  cases  of  fracture  implicating 
ihc  lower  end  of  the  humerus,  the  olecranon  and  coronuid  foosce 
being  filled  with  callus.  Mobility  is  restored  as  soon  as  this  becomes 
absorbed  (see  p.  154,  vol.  ii.).  In  rheumatoid  arthritis  there  may 
be  complete  fixity  of  a  joint  from  interlocking  of  (he  ostcophylic 
outgrowths  and  changes  in  the  joint  surfai'osj  but  there  is  no  true 
ankylosis  due  to  fusion.  Muscular  spasm  due  to  bruisiiig,  hysteria, 
or  early  joint  disease  may  cause  much  limitation  of  movement, 
which  latter  is,  however,  perfect  when  the  patient  is  fully  anaes- 
thetised. 

Treatment — Temporary  stiffness  of  a  joint  from  long  disuse,  or 
inflammation  of  the  jieriarticular  structures,  can  be  readily  overcome 
by  a  course  of  douching,  massage,  and  passive  motion,  the  patient 
being  encouraged  to  use  the  joint  as  much  as  possible.  "When,  from 
the  very  nature  of  the  case,  it  is  probable  that  ankylosis  will  result, 
the  joint  should  be  placed  in  that  position  in  which  it  will  be  most 
serviceable  should  this  occur.  If  ankylosis  is  dependcni  upon  ad- 
hesions within  the  capsule*  the  articular  surfaces  being  but  little 
damaged,  the  adhesions  should  be  broken  down  under  chloroform, 
cane  being  taken  that  the  force  emjiloyed  does  not  inflict  damage  on 
the  bones  or  muscles.  The  ensuing  inflammation  must  bt  met  by 
rest  and  the  application  of  an  ice  bag  ;  but  on  the  second  day  gentle 
passive  motion  in  all  directions  normal  to  the  joint  must  l>e  emphtycd, 
and  continued  twice  daily  until  euro  is  effoc(ed.  This  treatment  is 
painful  and  tedious,  and  the  ]>;uieni.  who  should  bo  encouraged  to 
use  die  limb  as  much  as  possible,  not  infrequently  refuses  to  undergo 
the  necessary  suffering.  The  adhesions  may  have  to  be  broken  down 
under  chloroform  several  times  ;  l)ut  the  operation  should  not  be 
performed  so  lonj;  as  there  is  any  inflammator>'  action  going  on,  and 
must  never  be  undertaken  in  cases  of  stiffness  resulting  from  tuber- 
cular disease,  otherwise  the  mischief  may  l>c  reawakened.  The 
daily  use  of  the  hot-air  bath,  coupled  with  the  above  measures,  is 
to  l>e  recommended  iti  bad  cases. 

Wlicn  there  is  intimate  fibrous  or  Iwny  ankylosis  no  treatment 
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is  adviRable,  provided  the  position  of  the  limb  is  advantageous  ;  hut 
if  its  utility  is  so  much  itiipaired  as  to  be  a  serious  inconvenience, 
the  diseased  joint  may  be  resected,  or  an  artificial  joint  made  by 
division  of  the  neck  of  the  bone.  Operations  of  this  nature  are  more 
frequently  required  at  the  hip  than  elsewhere,  and  must  l)e  performed 
with  as  little  danuge  to  the  parts  as  possible,  and  with  scrupulous 
aseptic  precautions. 

In  the  elbow,  resection  should  always  be  preferred  to  division,  as 
by  the  fonner  operation  a  useful  false  joint  may  be  formed. 
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NEURO-MIMESIS NEURALGIA 

A  joint  may  be  the  seat  of  severe  neuralgic  pain,  which  recurs  at 
intervals,  and  is  without  any  obvious  pnthological  cause.  In  some 
cases  the  patient  attributes  the  condition  to  some  previous  injury, 
while  in  others  it  appears  to  be  the  direct  outcome  of  profound 
anaemia. 

Symptoms. — The  condition  is  especially  met  with  in  young 
women,  particularly  those  presenting  the  symptoms  of  so-called 
*'  liyslcria."  The  pain,  which  is  often  agonising,  is  intermittent,  and 
may  be  limited  to  one  particular  spot  or  radiate  along  the  course 
of  an  individual  nerve.  It  is  very  superficial  in  character,  and  may 
be  elicited  by  the  lightest  touch,  although,  if  the  patient's  attention 
be  otherwise  engaged,  manipulation  of  the  affected  joint  may  be 
practically  painless.  In  some  cases  there  ts  fixity  of  the  joint,  and 
the  position  of  the  limb  may  be  characteristic  of  organic  mischief. 
This  can,  however,  be  usually  eliminated  by  a  little  care.  The 
fixity,  like  the  pain,  often  diminishes  or  disappears  when  the  patient's 
attention  is  distracted.  There  is  no  swelling,  although  occasionally 
there  may  be  a  little  oedema  of  the  subcutaneous  tissue  ;  nor  is  there 
any  increased  heat ;  indeed,  the  surface  temperature  is  often  depressed. 
If  the  patient  he  given  chloroform,  so  that  free  manipulation  of  the 
joint  is  posfiihlej  it  will  be  evident  that  the  synovial  membrane  nnd 
articular  surfaces  are  healthy.  In  some  cases  the  j>osilion  of  the  limb 
is  not  that  assumed  by  it  when  the  articulation  is  diseased  ;  in  others 
the  joint  is  more  movable  than  natural  and  comparatively  useless, 
in  consefjuence  of  deficient  muscular  contraction.  Muscular  wasting 
is  not  usually  present. 

Treatment — The  patient  must  be  reassured  as  to  the  condition 
of  the  joint,  and  every-  endeavour  must  be  made  to  encourage  her  to 
use  it.  If  there  is  any  mal|>osiiinn  of  the  limb,  she  should  be  anaes- 
thetised, and  the  limb  put  up  in  its  normal  position  and  fixed  by 
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some  apparatus,  the  patient  being  assured  that  a  complete  cure  has 
been  effected.  Cold  douching,  massage,  Faradism,  and  local  blister- 
ing, or,  in  bad  cases,  the  application  of  the  actual  cauter)',  may  be 
advantageous.  Attention  to  the  general  health  is  of  the  utmost 
importance.  The  patient  should  keep  regular  hours,  live  as  much  as 
possible  in  the  open  air,  and  take  plenty  of  food.  Iron  and  arsenic 
are  the  best  tonics. 


CHAPTER    VII 

Operations  on  Joints 

aspiration 
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Aspiration  may  be  required  for  the  removal  of  fluid  on  account  of 
its  quaiuiiy  or  failure  to  become  absorbed.  The  needle,  which 
must  be  thoroughly  cleaned  by  boiling,  is  inserted  in  the  most 
BUfJcrficial  situation,  so  that  imporiant  structures  are  avoided  ;  when 
the  ttuid  has  been  withdrawn,  the  needle  is  removed  and  the  puncture 
closed  with  antiseptic  wool  and  collodion,  and  the  joint  supported 
by  a  firmly  applied  bandage.  In  Home  cases  of  intractable  hydrar- 
throsis ihc  joint  cavity  may,  when  the  fluid  has  been  withdrawn,  be 
injected  with  a  solution  of  iodine  (see  p.  150). 
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ARTHROTOMY 

A  joint  may  require  openini^  in  order  to  secure  drainage  in  cases 
of  hydrarthrosis  which  resist  other  forms  of  treatment,  in  suppurative 
synovitis,  or  for  the  removal  of  a  foreign  body.  Arlhrotomy  is 
sometimes  performed  in  cases  of  tubercle,  but  as  a  general  rule  when 
this  disease  necessitates  oi>eraiive  interference  some  more  radical 
measure  is  retjuired.  In  performing  arthrotomy  the  joint  should 
be  freely  opened  by  an  incision  so  placed  as  to  avoid  important 
structures  ;  if  it  is  j.>erformed  on  account  of  suppuration  two  incisions 
should  be  made,  one  on  each  side  of  the  joint.  The  joint  cavity 
should  be  thoroughly  flushed  and  a  drainage  tube  inserted,  but  if  the 
openition  is  undertaken  for  the  removal  of  a  foreign  body,  the 
capsule  must  be  united  by  chromic  catgut  and  the  superficial  wound 
dosed  (see  p.  185). 
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ARTHRECTOMY    AND    EXCISION 

Complete  excision  of  a  joint  may  be  required  in  cases  of  injury, 
chronic  suppuration,  or  advanced  tuberculous  disease.  Partial  ex- 
cision or  arthrertomy  is  required  for  cases  of  tubercular  disease. 

Arthrectomy  or  erasion  consists  in  freely  opening  the  joint, 
carefully  dissecting  away  the  whole  of  the  diseased  syno\'ial  membrane, 
and  gouging  away  the  carious  areas  of  bone.  In  performing  the 
operation  as  little  damage  as  possible  should  be  inflicted  on  the 
ligaments,  upon  the  integrity  of  which  the  future  stability  of  the 
jomt  depends  ;  at  the  same  time  the  surgeon,  in  his  anxiety  to 
presene  these  structures,  must  not  allow  himself  to  save  them  at  the 
expense  of  leaving  the  smallest  quantity  of  diseased  tissue  behind  ; 
otherwise  the  morbid  process  will  continue. 

Operation. — The  use  of  a  tourniquet  should  he  dispensed  with, 
since  the  hccmorrhage  is  but  slight,  and  if  one  be  used  there  is  the 
risk  of  troublesome  subsequent  ooiting.  The  area  of  operation 
having  been  thoroughly  cleaned,  the  joint  is  ojiened  by  one  or  more 
incisions  best  calculated  to  fully  expose  the  seat  of  disease.  If 
sinuses  are  present  they  may  sometimes  be  utilised,  but  first  great 
care  should  be  taken  th:\t  their  walls  are  thoroughly  scraped  or 
dis.sected  away,  and  Watson  Cheyne  recommends  the  application  of 
pure  carbolic  acid,  the  sinus  being  finally  plugged  with  iodoform 
gauze  and  allowed  to  heal  from  the  bottom.  The  ligaments  must  be 
divided  as  little  as  possible  consistently  with  free  access  to  the  joint 
cavity  ;  at  the  end  of  the  operation  they  should  be  sutured.  The 
infiltrated  synovial  membrane  must  be  carefully  and  systematically 
removed  by  dissection,  sfKcial  attention  being  paid  to  the  recesses 
of  the  joint :  the  margins  of  the  cartilage  should  be  pared  off  with  a 
knife,  and  any  points  of  disease  in  it  or  the  subjacent  bone  must  Ije 
entirely  removed  by  gouging.  During  the  operation  the  joint  should 
be  irrigated  with  sterilised  water.  When  all  diseased  tissue  has  been 
removed  and  the  divided  ligaments  sutured  with  chromic  gul,  the 
cavity  should  be  filled  with  sponges  to  prevent  oozing  while  the 
sutures  are  passed  through  the  superficial  structures.  It  is  not 
advisable  to  suture  the  capsule,  since  so  doing  may  imprison  any 
fluid  exudation  in  the  joint  cavity.  When  all  the  sutures  have  been 
inserted  the  sponges  are  removed,  the  joint  surfaces  are  flushed, 
dned,  and  treated  with  iodoform  emulsion  ;  the  sutures  are  then 
tied  while  pressure  is  ai)[illed  by  an  assistant  A  drainage  tube  is 
not  required,  but  the  wound  .should  be  left  open  for  abtnit  half  an 
inch  on  each  side  to  allow  serum  and  blood  to  escape.     The  wound 
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is  dressed  with  a  dry  antiseptic  dressing  and  the  Hmb  kept  on  a 
suitable  splint  at  complete  rest  lor  ten  days,  during  which  lime  the 
dressing  should  not  be  disturbed  unless  the  patient  exhibits  symp- 
toms necessitating  an  examination  of  the  wound.  At  the  end 
of  this  time  the  wound  is  dressed  and  the  sutures  removed  ;  a 
collodion  dressing  is  then  applied  to  the  scar.  The  subsequent 
treatment  as  regards  the  employment  of  passive  motion  or  the 
necessity  for  mechanically  fixing  the  joint  depends  upon  its  seat. 

Complete  excision  is  performed  on  much  the  same  lines  as 
arthrectomy,  with  the  addition  thai  as  soon  as  the  joint  has  been 
opened  the  articular  ends  of  the  bones  are  freed  and  their  cartilage- 
covered  surfaces  sawn  off;  the  synovial  membrane  is  then  thoroughly 
removed  as  in  arthrectomy,  and  i^  ankylosis  is  aimed  at  the  bone 
ends  may  be  united  with  silvLT-wire  or  ivor)-  pcf^s. 

Comparison  between  complete  and  partial  excision. — 
The  most  succL-ssful  cases  for  arthrectomy  are  those  in  which  there 
are  no  septic  sinuses,  and  in  which  the  disease,  originating  in  the 
synovial  membrane,  is  more  or  less  limited  in  extent  and  has  not 
advanced  to  the  stage  of  suppuration  ;  the  presence  of  sujipuration 
and  sinuses  does  not,  however,  necessarily  exclude  arthrectomy.  If 
the  cartilages  are  extensively  diseased  and  caries  of  the  bone  ends 
is  advanced,  complete  excision  is  the  proi>er  oiXTaiion.  Speaking 
in  the  abstract,  arthrectomy  is  the  better  oj)cration  in  patients  under 
sixteen,  whereas  complete  excision  is  more  applicable  to  adults.  The 
shock  and  danger  attending  the  tAvo  operations  is  about  equal.  Ex- 
cision is  more  easily  performed  than  arthrectomy,  because  the  free 
removal  of  the  articular  surfaces  gives  the  operator  plenty  of  room 
and  affords  ready  access  to  the  synovial  pouches.  As  regards  the 
ultimate  result,  complete  excision  causes  much  greater  shortening 
and  greater  weakness  than  does  arthrectomy.  The  degree  of 
mobility  after  excision  depends  on  whether  or  not  passive  motion 
has  l>ccn  employed  ;  true  ankylosis  does  not  occur  in  arthrectomy, 
but  there  may  be  almost  complete  fixity  or  slight  movement,  and  if 
passive  motion  has  been  employed,  such  movement  may  be  very 
good.  Owing  to  the  ankylosis  after  complete  excision,  the  tendency 
to  flexion  and  deformity  of  the  limb,  which  is  so  troublesome  to 
avoid  after  arthrectomy,  does  not  occur. 


ARTHRECTO.MV    AND    EXCISION    OF    THE    HIP 

Excision  of  the  hip  is  best  performed  by  an  anterior  incision 
extending  from  a  point  half  an  inch   below  and  external  to  the 


Fio,  TOt — Lijw  of  incUion  for 
excision  of  the  hip  by  («) 
the  anterior  route,.  an<l 
(^)  liy  the  vertical  ruuto 
over  ihe  great  trochanter. 
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interior  superior  iliac  spine  downwards  for  about  three  inches 
(Fig.  70,  a).  This  incision  opens  up  the  space  between  the  tensor 
vftginx  fcmoris  and  sartorius  muscles,  and,  beneath  these,  that 
between  the  gluteus  niinimus  and  rectus. 
The  hip  may  also  be  excised  by  a  straight 
incision  over  the  great  trochanter  and  jiarallel 
with  the  axis  of  the  shaft  ot  the  fetnur  (i*ig, 
70,  fi),  or  by  a  curved  incision  over  the  tro- 
chanter. The  advantages  of  the  anterior 
operation  are  that  the  joint  is  reached  without 
any  damage  to  muscles  or  vessels,  that  the 
abscess  sac  is  opened  with  the  least  disturb- 
ance of  soft  tissues,  and  that  jm[)ortant  liga- 
ments al)out  the  joint,  upon  [he  integrity  of 
which  its  future  Uitefulness  in  great  measure 
depends,  are  not  wounded. 

When,  by  the  anterior  incision,  the  gluteus 
minimus  and  rectus  have  been  separated  and 
the  capsule  exposed,  it  should  be  opened  and 
the  interior  of  the  joint  and  abscess  cavity  thorouy;hly  scraped  with 
the  flushing  gouge,  the  detritus  being  continually  washed  away  with 
sterilised  water. 

If  the  epiphysis  of  the  head  is  found  loose  it  must  he  removed, 
or  the  carious  upper  portion  must  be  taken  away  by  dividing  tlie  neck 
of  the  bone  with  an  Adams's  saw.  Carious  or  necrosed  bone  in  the 
aretabulum  must  be  removed,  and  if  the  floor  has  been  perforated 
and  the  abscess  cavity  extends  under  the  obturator  fascia,  the  per- 
foration must  he  enlarged  sufficiently  to  allow  of  free  scraping 
and  flushing  of  the  abscess,  care  being  taken  that  the  wall  is  not 
damaged  and  the  pelvic  cavity  thereby  opened,  When  all 
diseased  tissue  has  been  removed  the  area  of  the  operation 
should  be  packed  with  sponges  and  silkworm-gut  sutures  inserted 
in  the  superficial  wound.  Before  these  are  tied  the  sponges 
are  removed,  the  cavity  finally  dried  and  thoroughly  treated  with 
iodoform  emulsion  ;  external  pressure  with  a  flat  sponge  is  now 
employed  so  as  to  prevent  oozing  into  the  wound,  and  the  sutures 
are  tied,  no  drainage  being  employed.  The  wound  must  be 
dressed  anliseptically  and  the  limb  ])laced  on  a  Thomas's  splint 
in  a  position  of  slight  abduction  so  that  the  neck  of  the  femur  is 
approximated  to  the  acetabulum.  In  ten  days  the  dressing  should 
be  removed,  and  if  the  wound  is  found  healed  the  limb  is  again 
placed  on  a  Thomas's  splintj  which  should  be  worn  perpetually  for 
VOL.  Ml  o 
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from  four  to  six  months  ;  at  the  end  of  which  time,  provided  the 
joint  is  sound,  the  splint  may  be  left  off  during  the  day,  but 
should  lie  worn  at  night  for  some  weeks  longer  to  counteract  the 
tendency  to  flexion.  In  an  ideal  case  primary  union  follows  the 
operation  and  the  patient  recovers  with  a  somewhat  shortened 
Jimlj,  but  with  firm  fibrous  ankylosis  which  may  permit  of  some 
slight  movement.  All  cases,  however,  do  not  run  the  desired 
course,  and  it  may  be  found  after  some  three  or  four  weeks  that 
the  scar  is  itself  the  seat  of  tubercle  ;  if  this  be  the  case  it  should 
be  cleanly  excised  ;  any  tubercular  abscess  that  may  be  present 
must  \>e  scraped  and  the  wound  treated  as  above  stated  and  closed 
by  sutures.  Sometimes  the  abscess  again  refilb  and  the  operation 
must  then  be  repeated. 


ARTHRECTOMY   AND   EXCISION   OF   THE   KNEE 
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The  knee  joint  may  be  exposed  by  a  lateral,  transverse,  H-shapcd 
or  horseshoe-shaped  incision  (Fig.  71),  the  last  being  preferable  in 
most  cases.  This  is  made  from  the  most  pro- 
minent part  of  one  condyle  to  a  corresponding 
point  on  the  opposite  side  and  extends  down- 
wards to  the  tubercle  of  the  tibia,  the  liga- 
menium  patellie  being  divided;  in  some  cases 
iht,'  patella  may  be  sawn  across. 

Arthrectomy. — When  the  joint  has  been 
thoroughly  exposed  the  whole  of  the   diseased 
synovial  membrane  must  be  systematically  dis- 
sected  away,  the  ligaments  being  divided  suffi- 
ciently to  permit  of  this  being  thoroughly  done. 
During  the  operation  the  parts  should  be  con- 
tinually flushed   with   hot  water,  and   when   all 
the  disease  has  been  removed  and  the  divided 
ligaments  sutured,   the  joint   should  t>e  packed 
with  sponges  while  the  sutures  are  being  intro- 
duced.    The  joint  is  finally  flushed,  dried,  and 
''\^li!''cT.pioj"a'^      treated  with  iodoform  emulsion,  and  the  wound 
sutured   without  drainage  ;   an  aseptic   dressing 
is  npphcd  and  left  untouched  for  ten  days,  the 
limb  being  supported  on  a  back  splint  with  a 
foot-piece.     The  sutures  should  then   be  removed,  and   the   limb 
put  up  in  a  plaster  casing,  which  should  l>e  kept  on  for  two  months 
or,  if  there  is  any  tendency  to  flexion,  for  a  longer  period,     Tliis 
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tendency  is  very  marked  in  rhildren,  and  unless  the  uniting  medium 
be  dense  and  strong,  gradually  causes  it  to  yield  and  thereby  en- 
feebles the  stability  of  the  joint.  Some  yielding  at  the  epiphysary 
line  may  occur,  so  that  prolonged  fixation  is  necessary.  ^Vhen  it  is 
ronsidered  permissible  to  discontinue  the  use  of  plaster,  the  patient 
should  be  provided  with  a  good  knee-cap. 

Hxcision. — Excision  of  the  knee  may  be  performed  through 
any  of  the  incisions  already  given.  When  the  joint  has  been 
freely  opened  and  the  ligaments  divided,  the  lower  end  of  the 
femur  is  pushed  out  of  the  wound  and  the  diseased  pari  sawn 
o£C  No  greater  thickness  of  bone  than  is  absolutely  necessary 
should  be  removed,  and  in  young  people  every  care  must  be  taken 
to  preserve  the  epiphysarj'  line  intacL  In  sawing  the  femur  a 
broad  excision  saw  should  be  used  and  held  at  right  angles  to 
the  shaft  of  the  bone  and  parallel  with  the  plane  of  the  articular 
surface ;  the  section  may  be  safely  made  from  before  backwards. 
The  upper  end  of  the  tibia  is  now  cleared,  and  a  slice  not 
exceeding  three  quarters  of  an  inch  in  thickness  is  sawn  off.  If 
the  patella  is  diseased,  it  should  he  removed,  or  it  may  merely 
require  gouging. 

When  the  bony  surfaces  have  been  cut  away  free  access  to  all 
parts  of  the  synovial  cavity  is  obtained,  and  all  the  pulpy  and 
diseased  synovial  membrane  must  be  carefully  removed  by  dissection 
and  by  the  use  of  scissors  and  forceps ;  posteriorly,  care  must  be 
taken  not  to  damage  the  popliteal  vessels.  I'he  sawn  surfaces 
should  be  in  accurate  apposition  and  united  by  means  of  ivory 
pegs  or  silver-wire. 

The  bleeding  is  carefully  arrested,  the  divided  ligaments  are 
sutured,  and  the  wound  dried,  treated  with  iodoform  emulsion  and 
closedi  a  small  drain  being  provided  at  the  outer  side.  The  limb  is 
dressed  and  kept  on  a  back  splint  provided  with  a  foot-piece  and 
reaching  from  the  fold  of  the  buttock.  If  all  goes  well  the  dress- 
ings should  l>e  left  undisturbed  for  ten  days  or  a  fortnight  when  the 
stitches  should  l>e  removed.  The  joint  must  be  kept  fixed  on  a 
splint  until  bony  ankylosis  is  firm,  and  subsequently  a  stout  knee- 
cap must  l>e  worn  for  a  year  or  longer. 

As  regards  the  choice  between  arthrectomy  or  excision  in  any 

^ven  case,  it  may  be  generally  stated  that  arlhreclomy  is  the  better 

■operation  before  the  age  of  fifteen,  since  it  does  not  interfere  with 

the   epiphysary  growth  ;    after  that   age  growth   has   proceeded   so 

far  that  excision  gives  good  results.       In  adults  after   the   age   of 

thirty -five,   excision   of  the    knee  is   not   a   successful   operation, 
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amputation    being   usually   the   wiser   treatment   if.  the  disease  is 
extensive. 

EXCISION   OF  THE   ANKI-E  JOINT 

The  ankle  joint  may  be  excised  through  an  anterior  incision 
between  the  two  malleoli ;  this  has,  however,  the  disadvantage  of 
dividing  the  anterior  tibial  artery  and  nerve  and  the  extensor 
tendons  which  must  be  sutured  before  the  wound  is  closed.  An- 
other method  is  by  an  anterior  incision  on  each  side  in(front  of  the 
malleolus,  beginnmg  one  or  two  inches  above  the  joint,  and  extend- 
ing a  sufficient  distance  along  the  dorsum  of  the  foot  to  give  plenty 
of  room.  The  malleoli  arc  then  divided,  except  in  the  case  of 
young  patients  in  whom  such  a  procedure  might  be  followed  by 
arrest  of  growth  at  the  epiphysary  line;  the  divided  malleoli  should, 
at  the  conclusion  of  the  operation,  be  wired.  The  astragalus  is  now 
removed,  and  thus  free  access  to  the  joint  is  obtained,  the  removal 
of  this  bone  very  slightly  impairing  the  utility  of  the  foot. 

A  third  method  of  excision  is  by  an  incision  along  the  posterior 
border  of  the  fibula  at  its  lower  part,  carried  forwards  from  the  tip 
of  the  malleolus  to  within  a  short  distance  of  the  base  of  the  fifth 
metatarsal  bone,  the  peroneal  tendons  are  hooked  aside,  the  lower 
end  of  the  fibula  is  divided,  and  the  malleolus  removed.  A  similar 
incision  is  next  made  on  the  opposite  side  along  the  inner  edge  of 
the  tibia,  the  tendons  behind  the  inner  ankle  are  hooked  aside,  the 
internal  lateral  ligament  is  divided,  and  the  lower  end  of  the  tibia 
and  the  astragalus  are  removed;  the  synovial  membrane  is  dis- 
sected away  and  the  joint  cleansed  and  treated  with  iodoform 
emulsion.  The  superficial  wounds  are  closed,  but  on  the  outer  side 
a  small  space  is  left  o[X.'n  to  allow  of  the  escape  of  serum. 

Excision  of  the  ankle  joint  is  not  a  very  satisfactory  oj^eration, 
and  in  many  cases  amputation  by  Syme's  method  is  preferable. 

After  excision  of  the  ankle  joint  the  limb  should  be  placed  on  a 
bark  splint  with  a  foot-piece,  and  the  foot  should  be  very  slightly 
extended,  so  that,  when  fibrous  ankylo.sis  results,  the  iocs  may  point 
somewhat  towards  the  ground 

EXCISION   OF  THE   SHOULDER  JOINT 

This  joint  is  usually  exposed  by  a  straight  incision  carried 
downwards  for  about  three  inches  from  a  point  just  external  to  the 
coracoid  process,  tliL-  arm  being  rotated  outwards  so  that  the  bicipital 
groove  looks  forwards  and  is  laid  bare  by  the  incision  after  division 
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Fig.   73. — Line  of  incision 
iDtiully   trmoluycd    U*t 

juiiil. 


of  the  deltoid  muscle  (Fig.  72).     If  the  tendon  of  the  biceps  is 

intact  it  is  hooked  outwards,  and  thu  arm  being  rotated  outwards 

as  far  as  |X)ssible  the  tendon  of  the  suhscapu- 

laris  and  the  exposed  part  of  the  capsule  are 

divided  ;   the   tendon   is  now  hooked   inwards 

and  the  arm  rotated  inwards,  the  rest  of  the 

capsule  and  the  muscles  attached  to  the  great 

tuberosity  are  then  divided. 

The    operation    may    now    be    completed 

without  any  further  displacement  of  the  bone ; 

but  if  complete  excision  is  aimed  at,  the  head 

of  the   bone   is  displaced  by  the  assistant  in 

charge  of  the  arm,  the  posterior  pari   of  the 

capsule  is  divided,  and  the  area  of  the  diseased 

lx)ne  removed  by  the  saw.     The  glenoid  cavity 

is  now  examined  and  any  disease  removed  by 

gouging ;    the   operation   Inring  completed  the 

wound  is  closed  without  drainage.      When  the 

wound  has  been  dressed,  a  small  pad  is  placed  in  the  axilla  and  the 

arm   is  bandaged  to  the  chest.      Union   is  usually  rapid,  and  the 

sutures  may   be   removed   on    the    tenth    day,   after  which    gentle 

passive  motion  in  all  directions  should  be  employed  with  a  view  to 

forming  a  false  joint.  Excision  may  also  be  ix-rforined  througti  a 
posterior  incision,  or  by  raising  a  deltoid  Hap, 
but  these  methods  should  be  avoided  if  possible. 
Excision  of  the  shoulder  joint  may  l>c  required 
for  gun-shot  injury  or  disease,  and  the  head  of 
the  humerus  is  sometimes  removed  in  cases  of 
unreduced  dislocation  or  new  growth.  Fibrous 
ankylosis  with  some  degree  of  movement  or  false 
joint  results. 

EXCISION    OF    THE    ELBOW    JOINT 

This  operation  is  usually  performed  through  a 
longitudinal-median  incision,  the  centre  of  which 
crosses  the  tip  of  the  olecranon  process  (Fig.  73), 
but  it  may  also  be  performed  by  two  longitudinal- 
'■"^J.JLly^cm^i'S^f^  lat^'ral  incisions,  or  by  an  H-shaped  or  horseshoe- 
, vwtm  of  ib«  elbow  shaped  incisioH  ;  in  the  two  last  the  olecranon 
may  l>e  sawn  through,  turned  upwards,  and  sub- 
sequently sutured.     In  exci'^ion  by  the  median-longitudinal  incision 
the  surgeon  first  reflects  the  structures  from  the  inner  side,  putting 
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them  on  the  stretch  with  his  thumb  and  carefully  peeling  off  ever>-- 
thing  down  to  the  bone  ;  in  doing  this  care  must  be  taken  not  lo 
damage  the  ulnar  nerve  which  lies  behind  the  internal  condyle. 
The  soft  structures  on  the  outer  side  are  similarly  reflected  and  the 
bones  disarticulated.  In  arlhrectomy  the  synovial  membrane  is 
now  dissected  away  and  carious  pits  in  the  bones  gouged  out ;  but 
if  the  excision  is  to  be  complete,  the  lower  end  of  the  humerus  is 
extruded  and  sawn  olTand  the  upper  ends  of  the  forearm  bones  are 
similarly  treated.  When  this  has  been  done  the  synovial  membrane 
is  dissected  away.  The  wound  is  thoroughly  cleansed,  dried, 
treated  with  iodoform  emulsion  and  sutured,  a  small  gap  being  left 
for  drainage.     An  antiseptic  dressing  is  applied,  and  the  limb,  with 
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Fic,  74. — The  lame  ana  as  Fig.  bi,  p.  170,  s-^mc  months  after  excUion  of  the  elbow  joint 

the  forearm  semi-pronated  and  semi-flexed,  is  placed  at  rest  upon 
a  pillow.  In  ten  days  the  sutures  may  be  removed  and  passive 
motion  commenced,  the  movements  being  those  of  flexion,  ex- 
tension, pronation,  and  supination.  In  all  cases  of  arthrectomy 
or  excision  of  the  elbow,  great  care  must  be  taken  that  the  ulnar 
nerve  is  not  damaged  ;  but  should  this  unfortunately  occur,  the  ends 
must  be  immediately  sutured  ;  it  is  also  necessary  that  the  anconeus 
fa.scia  and  the  attachment  of  the  brachialis  anticus  muscle  be  not 
wounded,  otherwise  voluntary  movements  of  flexion  and  extension 
will  be  materially  impaired. 

EXCISION    OF    THE    WRIST 

Excision  of  the  wrist  is  but  rarely  required,  for  if  the  disease  of 
the  articulation  is  so  great  that  a  partial  operation  offers  no  hope  of 
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cure,  amputation  is  usually  necessary,  the  more  so  if  the  morbid 
process  has  extended  to  the  adjacent  tendon  sheaths.  Complete 
excision  is  performed  by  Lister's  operation,  for  an  account  of  which 
the  reader  is  referred  to  a  work  on  Operative  Surgery.  When 
tubercular  disease  of  the  wrist  is  limited  and  not  far  advanced, 
cure  may  sometimes  be  effected  by  a  partial  arthrectomy,.the  in- 
cision being  so  planned  as  to  avoid  important  structures  round  the 
joint,  while  at  the  same  time  giving  access  to  the  area  of  disease 
by  the  most  direct  route. 
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CHAPTER   VIII 

Diseases  of  Nerves,  Muscles,  Tendon  Sheaths,  and  Bur&e 

Diseases  of  the  Nervf^ 

NEURITIS   occurring    INDEPENDENTLY    OF    INJURY* 

Neuritis  may  occur  independently  of  injury,  and  affect  one  or 
many  cords  {multiple  neuritis).  >\'hen  it  affects  the  terminations  of 
llie  nerves,  it  is  said  to  l)e  peripheral. 

Causes. — Neuritis  may  be  due  to  cold,  or  to  the  admixture  of 
certain  poisons  with  the  blood  ;  of  these,  lead,  causing  niusculo-spiral 
paralysis,  is  a  notable  example.  The  poisons  of  some  micro-organ- 
isms (e.^.  B.  diphtherias)  seem  to  have  a  special  eflfect  upon  the  peri- 
pheral nerves.  Syphilis  and  chronic  alcoholism  also  occasion  an 
affection  oi  the  peripheral  nerves,  which  Bowlby  considers  is  rather 
of  the  nature  of  degeneration  than  true  neuritis.  In  some  coses 
neuritis  may  occur  without  any  appreciable  cause. 

Effects. — The  changes  which  are  induced  by  these  various 
conditions  are  very  varialsle,  not  only  as  regards  their  onset  and 
symptoms,  but  also  in  respect  of  the  ultimate  prognosis. 

Neuritis  from  cold  or  peripheral  neuritis  from  unknown  causes, 
may  be  very  sudden  in  its  onset,  and  produce  complete  temporary 
paralysis,  and  jKrhaps  loss  of  sensation,  which,  however,  soon  passes 
off  under  I-'aradi^m.  Paralysis  due  to  cold  is  not  uncommonly  seen 
in  the  case  of  the  facial  nerve  {Belfs  ptilsy)  \  but  whether  or  not  this 
is  due  to  a  genuine  neuritis  is  by  no  means  certain.  It  is  sometimes 
induced  by  the  patient  sitting  against  the  open  window  of  a  railway 
carriage  with   the  cold  wind  on  his  face.     A  similar  condition  is 

*  For  a  full  acx-ount  of  ihcse  conditions  iht  reader  is  referred  lo  a  work  on  Disease^ 
of  ibc  Nervous  System. 
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sometimes  met  with  affecting  the  nerves  of  the  brachial  plexus, 
although  no  cause  may  be  forthcoming. 

Peripheral  neuritis  is  associated  with  some  cases  of  diabetic 
gangrrene,  and  seems  to  be  the  direct  cause  of  the  mortification  (see 
p.  84,  vol.  i.).  It  is  also  present  in  perforating  ulcer,  and  in  some 
cases,  at  least,  seems  to  be  the  causative  factor  in  Raynaud's  disease 
(see  p.  82,  vol.  i.), 

Peripheral  neuritis  is  also  responsible  for  some  uf  the  trophic 
lesions  associated  with  leprosy. 


PERFORATING    ULCER 

Perforating  ulcer  is  usuiilly  met  with  in  connection  with  tabes 
dorsalis,  but  may  also  arise  in  asi^ociation  with  peripheral  neuritis  or 
other  pathological  condition  of  the  nerves.  An  ulcer  of  similar 
character,  if  not  identical,  is  sometimes  met  with  as  the  starting-point 
of  diabetic  gangrene,  and  the  gangrene  which  ensues  in  Raynaud's 
disease  and  spreading  obliterative  arteritis,  is  a  closely  allied  con- 
dition. 

Si^ns. — The  disease  is  often  symmetncal,  and  usually  begins  as 
a  hard  corn  on  the  hail  of  the  great  toe.  The  epithrlium  separates, 
the  underlying  tissues  break  down,  and  a  sinus  results,  which  grad- 
ually extends  in  depth  and  area;  its  extent  is  only  recognised  by 
probing.  The  progress  of  the  case  is  jrainless,  except  when  the 
patient  walks.  Sometimes  the  surrounding  parts  arc  more  or  less 
a^a^^thetic  As  the  destructive  process  extends,  the  metacarpo- 
phalangeal joint  may  be  opened  and  the  bones  become  carious.  In 
bad  cases  the  destruction  is  considerable,  and  the  sinus  may  open 
6n  10  the  dorsum  of  the  foot.  As  the  disease  progresses  the  destruc- 
tion may  lead  to  loss  of  considerable  portions  of  the  foot,  and  in 
cases  of  ulceration  far  back  large  portions  of  the  tarsus  may  be 
destroyed  resulting  in  foreshortening  of  the  foot  {J>ieti  tabeiique). 
Sometimes  moist  gangrene  supervenes. 

Treatment. — Rest  should  be  enjoined,  and  the  ulcer  must  be 
kept  perfectly  clean  and  treated  on  ordinar)'  aseptic  principles.  In 
the  early  stages  cure  may  sometimes  be  effected  by  these  means,  and, 
provided  the  patient's  health  remains  good,  and  especially  if  he 
abstains  from  alcoholic  excess,  the  cure  may  be  permanent.  In 
more  ad\*anced  cases  the  shaq)- spoon,  or  even  amputation,  may 
be  necessary,  but  should  not  btr  [lerforniLd  unless^  the  disease  of  the 
cord  is  moderate  in  amount.  Amputation  should  be  performed  above 
the  anaesthetic  area, 
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NEURAUJIA 

Causes. — Neuralgia  is  frequently  dependent  upon  some  peri- 
pheral irritation,  such  as  the  presence  of  carious  teeth  ;  in  other  cases 
the  pressure  of  a  growth,  adhesions,  a  bulbous  ner\'e-cnd,  or  the 
implication  of  the  nerve  in  a  scar  may  excite  it  Neuralgia  may  also 
be  occasioned  by  neuritis  or  cold.  It  is  more  common  in  women 
than  men,  and  in  the  branches  of  the  fifth  cranial  than  in  any  other 
nerve.  No  doubt,  in  some  cases,  e.^.  in  hysterical  women,  the  pain 
is  due  to  central  changes  and  to  an  increased  excitability  oi  the  nerve 
fibres.     Severe  neuralgia  is  not  uncommon  as  a  result  of  chlorosis. 

Symptoms. ^The  attacks  are  often  distinctly  periodic  and  may 
come  on  from  exposure  to  cold,  digestive  disturbance,  or  some  quite 
trivial  cause.  The  pain  is  excruciating^  culling  or  burning  in  char- 
acter, and  radiates  along  the  branches  of  the  nerve.  It  is  excited  by 
pressure  along  the  nerve  trunk,  and  at  certain  places  definite  "tender 
spots  "  are  present ;  these  often  correspond  with  the  exit  of  a  nerve 
from  a  bony  foramen^  or  with  the  point  at  which  it  becomes  super- 
ficial. 

In  chronic  cases  of  neuralgia  the  hair  may  fall,  or  become  coarse, 
thickened,  and  grey ;  trophic  clianges  and  vesicular  rashes  may  be 
met  with  on  the  skin. 

Treatment. — All  sources  of  irritation  must  be  removed;  and 
if  the  nerve  is  compressed  by  a  scar,  this  should  be  excised.  In 
neuralgia  of  amputation  stumps  the  bulbous  ends  should  be  excised 
together  with  an  inch  or  two  of  the  nerve  (p.  213,  vol.  ii.).  If  the 
patient  is  chlorotic,  iron,  good  food,  quinine,  and  tonics,  with  change 
of  air,  will  prove  beneficial,  and  may  ultimately  cure.  Numerous 
antispasmodirSf  tonics,  and  local  sedatives  have  been  employed  in 
the  treatment  of  neuralgia,  and  may  be  given  a  trial  in  obstinate 
cases.  Counter-irritants,  galvanism,  shampooing,  and  friction  are  also 
beneficial. 

If,  in  spite  of  all  trcaimcnt^  the  neuralgia  persists,  nerve-stretch- 
ing, neurotomy,  or  neurectomy  should  be  tried  in  the  order  men- 
tioned. 


EPILEPTIFORM    NEURALGIA — TIC    DOULOUREUX 

Epileptiform  neuralgia  may  occur  at  any  age,  but  is  most  usual 
after  forty,  and  nearly  always  affects  the  branches  of  the  fifth  cranial 
nerve.  It  may  be  traced  to  peripheral  irritation,  but  in  some  cases 
no  cause  can  be  assigned,  and  if  one  branch  of  tlie  nerve  has  been 
excised,  the  neuralgia  may,  after  a  time,  attack  others. 
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The  attacks  commence  with  great  suddenness,  and  often  without 
warning.  The  patient  is  seized  with  the  most  agonising  pain,  so  that 
he  may  writhe  upon  the  floor  or  attumpt  self-destruction.  The  pain 
is  somctimc-S  hot  and  burning,  at  othors  it  is  stabbing,  or  feels  as  if 
the  flesh  were  being  torn  with  red  hot  pincers.  The  intensity  of  the 
pain  is  crushing  and  is  the  most  severe  ever  experienced.  The 
attack  lasts  a  few  seconds,  and  is  succeeded  by  others,  without,  per- 
haps, any  appreciable  intervals.  Such  attacks  may  recur  day  after 
day  and  then  disappear,  perhaps  not  to  recur  for  weeks  or  inonihs. 
Like  ihe  spasms  of  tetanus,  an  attack  of  epileptiform  neuralgia 
may  be  determined  by  the  most  trivial  causes,  such  as  a  draught, 
movement  of  the  facial  muscles,  an  attempt  to  swallow,  and  the 
like. 

Treatment. — The  ordinary'  treatment  for  nenmlfria  may  first  be 
given  a  fair  trial,  but  must  not  be  too  long  persevered  with,  since  the 
patient's  general  health  is  often  undermined  by  the  severe  agony 
during  the  attacks,  and  the  haunting  dread  of  their  recurrence.  If 
ordinary  means  fail,  nerve-stretching  must  be  performed  ;  and  failing 
to  relieve  the  patient  by  this  means,  neurotomy  or  neurectomy  be- 
comes necessary.  The  recurrence  of  pain  in  other  branches  of  the 
fifth  may  necessitate  further  operative  interference,  and  as  a  last 
resource  the  Gasserian  gan^Uon  may  be  removed.  In  these  unfor- 
tunate cases  the  patient  will  re.adily  submit  to  anything  offering  him 
a  chance  of  relief,  and  few  surgeons  would  hesitate  to  perform  any 
operation,  however  formidable,  with  this  end  in  view. 


SCIATICA 

Sciatica  usually  occurs  in  patients  beyond  middle  life»  and  is  often 
associated  with  rheumatic  tendencies.  Most  frequently  no  local 
cause  can  be  assigned,  but  such  should  always  be  sought  for,  and  the 
possibility  of  reflex  irriuation  must  not  be  overlooked.  Among 
local  causes  of  irritation  the  pressure  of  a  tumour  in  the  course  of 
the  ner\e  or  within  the  [K-lvis,  pelvic  or  hip-joint  abscess,  and  sacro- 
iliac disease,  may  be  specially  mentioned.  The  pain  radiates  along 
the  course  of  the  nerve  and  may  be  distinctly  periodic,  although 
some  dull  aching  may  be  more  or  less  continuous.  A  tender  spot 
may  be  present  where  the  nerve  escapes  from  the  sciatic  notch,  or 
from  beneath  the  gluteus  maximus.  Muscular  wastmg  or  rigidity. 
and  consequent  lameness,  may  result.  The  treatment  is  that  for 
neuralgia.  Flying  blisters,  galvanism,  and  ultimately  nerve-stretching 
being  the  methods  usually  relied  on. 
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NERVE-STRETCHING 

Nerve-Stretching  lus    been  recommended   and   practised   for  a 

variety  of  conditions,  differing  very  widely  in  their  causation  and 
symptoms ;  thus  it  has  been  applied  as  a  therapeutic  agent  in  many 
diseases  of  the  brain  and  cord,  in  locomotor  ataxy,  epilepsy,  paralysis 
agitans,  myelitis,  tetanus,  and  other  conditions,  but  the  results  are 
not  such  as  foster  much  hope  from  tlie  operation  in  such  cases,  and 
in  most  of  these  conditions,  at  any  rate,  it  has  been  abandoned. 

Nerve-stretching  is  undoubtedly  valuable  in  intractable  cases  of 
neuralgia,  in  chronic  neuritis  in  which  the  nerve  is  lx)und  down 
by  adhesions,  in  traumatic  epilepsy  following  on  injury  to  a  ner\e, 
in  facial  and  local  spasm  (e.g.  clonic  torticollis),  and  in  lepra 
anivslhelica. 

The  operation  and  its  effects. — \Mien  the  nen'e  has  been 
isolated  and  freed  from  any  adhesions  which  may  be  present,  it 
may  be  stretched  by  means  of  a  hook  or  by  the  fingers.  It  should 
be  stretched  by  continuous  and  equable  traction  from  the  periphery 
and  from  the  proximal  end.  As  the  nerve  is  stretched,  it  may  be 
felt  to  yield  and  a  crackling  sensation  is  often  experienced.  The 
amount  of  force  to  be  used  necessarily  varies  with  the  size  of  the 
nerve,  It  may  be  generally  stated  that  any  nerve  can  be  stretched 
about  one-twentieth  of  its  length  before  rupture  will  occur  ;  the  exten- 
sibility of  the  nerves  of  the  upjicr  limbs  seems  to  be  somewhat 
greater  than  those  of  the  lower,  and  in  all  cases  the  extensibility  is 
greatest  near  the  cord  and  gradually  slightly  diminishes  towards  the 
periphery. 

The  anatomical  effects  of  stretching. — When  a  ncr%'e  is 
stretcht-'d,  the  trunk  is  looserifd  frtjrn  the  sheath  (which  may  be 
torn)  and  is  separated  from  any  adhesions  which  it  may  have  con- 
tracted. Some  of  the  vessels  of  the  sheath  arc  lorn,  and  hence 
there  is  slight  ecchymosis.  Some  of  the  nerve  fibres  are  un- 
doubtedly ruptured,  and  subsequently  undergo  degeneration  and 
repair  as  they  would  do  if  the  nerve  had  been  divided,  but  de- 
generation is  Il-ss  rapid  and  occurs  to  a  more  limited  extent. 

The  physiological  effects  of  stretchingr. —  These  necessarily  vary 
with  the  amount  of  damage  which  has  been  inflicted,  and  hence 
with  the  degree  of  stretching.  The  motor  and  sensory  functions 
are  diminished,  and  if  the  stretching  has  been  considerable,  may  be 
abolished  ;  the  sensory  effects  are  more  marked  than  the  motor. 
Trophic  changes  practically  never  occur  unless  the  strcichin^j  has 
been  very  violent. 
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The  beneficial  effects  of  nerve-stretching  may  be  due  (i)  to 
freeing  the  nerve  from  adhesions;  (2)  to  rupture  and  loosening  of 
the  sheath;  (3)  to  freeing  of  the  nervincrvorum  from  adhesions; 
ajid  (4)  10  restoration  of  the  proper  control  of  the  nerve  centres 
ov€T  the  fibres  when  they  repair  after  the  primary  degeneration 
which  has  occurred  (Callender).  No  doubt  good  may  be  caused  by 
any  one  of  these  means,  and  In  some  cases  by  a  combination  of 
them. 


NEUROTOMY   AXt>    NEURFXTOMY 

Nfcre  division  of  a  nerve  or  excision  of  part  or  the  whole  of  its 
length  is  only  practised  in  the  case  of  severe  and  intractable  neuralgia 
after  ner\'e-siretching  has  failed,  Parlial  neurectomy  is  sometimes 
performed  for  the  removal  of  a  neuroma  ;  in  such  cases  the  ends  are 
sutured  after  the  nerve  has  been  stretched,  or  a  graft  is  interposed 
between  the  cut  ends.  Neurotomy  and  neurectomy  are  especially 
employed  on  the  branches  of  the  fifth  cranial  ner\*e  for  the  cure  of 
epileptiform  neuralgia. 
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A  nerve  may  be  exposed  in  any  part  of  its  course  by  making  an 
incision  in  its  line  and  conducting  the  operation  on  the  same  prin- 
ciples which  guide  the  surgeon  in  the  exposure  of  an  artery.  If 
nerve -stretching  is  undertaken  in  consetjuence  of  some  condition 
which  is  probably  of  traumatic  origin,  the  nerve  sliould  be  exposed 
at  the  supposed  scat  of  damage  ;  but  in  cases  in  which  the  operation 
is  undertaken  for  causes  arising  independently  of  injury  the  various 
nerves  are  ex|>osed  at  the  "seat  of  election." 

The  supra-orbital  nerve  (Fig.  75,  a,  p.  206)  may  be  exposed 
by  a  small  transverse  incision  where  it  leaves  the  orbit  by  the  supra- 
orbital notch,  which  can  be  easily  felt  at  the  junction  of  the  inner 
and  middle  thirds  of  the  u[>pcr  margin  of  the  orbit ;  the  s<-ar  will 
Ije  hidden  by  the  eyebrow. 

The  infra-orbital  nerve  (Fig.  75,  ^,  p.  206)  is  marked  by  a 
line  from  the  supra-orbital  nutoh  to  the  interval  between  the  bicuspid 
leeth,  and  is  best  exposed  by  an  incision  just  below  the  orbit.  It  lies 
beneath  the  levator  labii  su[>enoris,  which  must  be  hooked  aside. 

MeckeFs  ganglion  (Fig.  75.  c,  p.  206). — The  infra-orl>itaI  nerve 
is  exposed  by  a  curved  incision  beneath  the  orbit,  the  convexity  being 
downwards ;  the  anterior  wall  of  the  antrum  is  trephined,  and  Uie 
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infra-orbital   nerve  traced  backwards  by  chipping  away  the  floor 

of  the  canal,  the  position  of  which  may  be  indicated  by  a  probe 

passed  along  it     The  posterior  wall  of  the  antrum   is  now  o[jened, 

and  the  nerve  being   traced   further   back, 

the  ganglion  is  reached  and  removed  with 

a  fine  pair  of  curved  scissors. 

The  inferior  dental  nerve  may  be 
exposed  (i)  by  an  incision  along  the  hinder 
border  of  the  ramus  of  the  jaw  ;  (2)  by  re- 
flecting the  masseter  and  trephining  the 
jaw  midway  between  the  angle  and  the  List 
molar  tooth  (Kig.  7St  ^);  or  (3)  in  edentulous 
subjects  by  opening  the  canal  by  chiselling 
away  the  nlvcolar  border. 

The  lingual  nerve. — See  p.  356. 
The  Gasserian  ganglion  (Fig.  75,*/) 
Fio.75.-iJn*ofiDci*ionfar(«)  ^^V  1>^  reached  by  a  curved  incision  over 
exposure ofthc >uma<.rUiai  j^c   zygoma,  which    IS  thcR  sawn  llirouch 
(fjreinov:ii  i.f  MctLcisi^aii.  and   tumcd   down   with  the  masseter;  the 

Slioa.    Uf)    removal    of    llic  >  ,  .     ,  <  , 

laMirisn  aanpii.in.  (<-)  ex-  coronoid  proccss  and   temporal  muscle  are 

S^VuiUtg^b^rw!"   «^^"^'^    upwards,   the   external    pterygoid   is 

then  detached  from  the  spher^oid  bone  and 

the  foramen  ovale  is  exposed.     This  is  then  enlarged  by  the  trephine 

and  btjne-forceps,  and  the  ganglion  is  removed  with  a  curved  hook. 

The  facial  nerve  may  be  ex[K)sed  by  a  curved  incision  a  little 
below  the  mastoid  process.  The  sterno-niastoid  and  parotid  are 
drawn  respectively  l^ackwards  and  forwards,  and  the  upper  border  of 
the  digastric  muscle  is  exposed,  above  which  the  nerve  is  found  as 
it  leaves  the  stylo-mastoid  foramen. 

The  spinal  accessory  is  exposed  by  an  incision  just  liehind 
the  sterno-niasloid  muscle,  midway  between  the  mastoid  process  and 
the  clavicle.      It  can  also  l>e  stretched  in  front  of  the  muscle. 

Nerves  of  the  upper  limb.— The  brachial  plexus  may  be 
reached  in  the  neck  or  the  axilla  by  incisions  similar  to  those  used 
for  ligature  of  the  subclavian  or  third  part  of  the  axillary.  Any 
nerve  of  the  upper  limb  may  be  exposed  by  an  incision  in  any  ^urt 
of  its  course,  which  practically  corresponds  to  that  of  the  arteries. 

Nerves  of  the  lower  limb. — The  great  sciatic  may  be 
exposed  by  an  incision  commencing  rather  above  the  lower  edge 
of  the  gluteus  maximus,  in  a  line  juidway  between  the  tuber  ischii 
and  great  trochanter.  The  biceps  muscle  is  drawn  inwards  and  the 
nerve  will  be  found  deeper.     This  nerve  may  be  stretched  without 
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operation  by  placing  the  patient  under  an  aniesthctic  and  then  flex- 
ing the  thigh  on  the  abdomen  and  extending  the  leg  ;  the  procedure 
is  not  without  danger,  especially  if  the  pojiliteal  arttry  be  diseased. 

The  Internal  popliteal  nerve  may  be  cxixtsed  by  an  incision  in 
the  centre  of  ihe  spare,  and  the  externa!  nerve  by  one  along  the 
inner  edge  of  the  bicep»s  tendon.  The  tibial  nerves  are  exjiosed 
by  the  same  incisions  as  are  used  for  li^jaturc  of  the  arteries  which 
they  accompany. 
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NEUROMATA 

Tumours  growing  in  connection  with  nerves  are  termed  neuro- 
mata.     True  neuromata  contain  nerve  fibres,  all  others  are  false. 

True  neuromata  are  rare  if  we  except  the  bulbous  ends 
of  danwiged  nerves.  They  consist  of  a  fibrous  (sometimes  sarco- 
matous) basis,  with  small  irregularly  arranged  nerve  fibrt^s  of  the 
medullated  variety  ;  non-medulla  led  fibres  and  ganglion  cells  are 
occasionally  though  very  rarely  met  with. 
The  nerve  fibres  of  the  growth  are  not  con- 
nected with  those  of  the  nerve  trunk  in  which 
the  tumour  grows. 

The  condition  known  as  plexlform 
neuroma  is  ver)'  rare ;  it  is  probably  con- 
genital ajiU  aflecls  the  nerves  of  the  head  and 
neck,  especially  those  of  the  temple  and  fore- 
head. The  nerve  fibres  are  varicose,  and  the 
main  bulk  of  the  growth  is  composed  of  fibrous 
and  fatty  or  myxomatous  tissue.  A  plcxiform 
neuroma  forms  a  no<lulate<J,  worm-like  mass, 
the  long  axis  of  which  is  parallel  to  that  of 
the  affected  nerves.  It  is  often  dense  and 
hard,  grows  slowly  and  painlessly,  and  may 
resemble  a  fibrous  overgrowth. 

False  neuromata  are  usually  composed 
of  fibrous  tissue;  myxoma  and  sarcomn  is 
sometimes  seen,  and  a  peculiar  form  of  the 
Utter  (glioma)  is  met  wi;h  in  the  retina  and 
optic  nerve.     Cysts  have  been  recorded. 

Neuromata  are  usually  single,  and  rarely 
exceed  the  size  of  a  filbert.     Sometimes  false 
neuromata  are  multiple,  and  hundreds  have  been  met  with.     The 
nerves  of  the  extremities  are  chiefly  affected,  but  no  cord  is  exempt 


Fig. 


7*. — A  crnrnil  ncuronuL 
Al  «  and  t  ilic  ni:fv« 
fibres  are  united  after 
hav-ing  been  «cparaled 
and  4pre.-\'l  <r)  over  tin 
tiunuur  {ti^  (KulUii)b 
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Neuromata  grow  from   the  nerve  sheath  or  from  the  connective 

tissue  between  the  nerve  bundles  ;  they  rarely  invade  the  fibres,  but 
push  ihcm  aside  (Fig.  76,  p.  207)  or  grow  round  ihcm. 

Sig'DS. —  The  tumour  is  oval  or  rounded  in  shape  and  smooth 
on  the  surface ;  it  may  be  moved  in  a  plane  at  right  angles  to  the 
long  axis  of  the  nerve  cord,  but  not  parallel  with  it  The  density 
varies  with  the  anatomical  structure  of  the  growth.  The  leading 
symptom  is  pain,  which  may  be  continuous  and  dull  aching  in 
character,  but  is  often  paroxysmal  and  neuralgic.  The  pain  may  be 
excited  by  handling  the  tumour,  and  is  referred  to  the  peripheral 
distribution  of  the  nerve ;  it  may  be  diminished  or  arrested  by  com- 
pression of  the  nerve  on  the  proximal  side  of  the  growth.  In 
addition  to  the  pain  there  may  be  a  sense  of  numbness  or  tingling, 
with  perverted  sensation.  Sometimes  pain  is  quite  absent.  If 
motor  ends  are  implicated  there  may  be  twitching  and  painful 
cramps  of  the  supplied  muscles.  In  those  rare  cases  in  which  the 
nerve  has  been  destroyed  by  the  pressure  of  the  growth,  anaesthesia 
and  motor  paralysis  will  occur^  but  trophic  changes  are  very  rare. 

Treatment. — A  neuroma  should  be  carefully  removed  by  dis- 
section, if  possible  without  Injury  to  the  nerve  trunk.  If  it  is  found 
necessary  to  remove  the  portion  of  nerve  in  connection  with  which 
the  tumour  grows,  the  trunk  must  be  thoroughly  stretched  before 
this  is  done,  so  thai  the  cut  ends  may  be  immediately  sutured  with- 
out tension;  failing  this,  nerve  grafting  must  be  employed  (p.  135, 
vol.  ii.).  Multiple  neuromata  cannot  be  removed  if  widespread. 
The  removal  of  a  plexiform  neuroma  is  difficult,  but  may  be  under- 
taken if  it  is  growing  and  causing  trouble. 

Diseases  of  the  Muscles 

MYALGIA 

Pain  in  the  muscles  may  result  firom  violent  exercise  or  in- 
voluntary  siwsm,  as  after  epilepsy  or  labour.  It  may  also  l?e  due  to 
strain,  to  bruising,  or  to  actual  rupture.  Myalgia  is  sometimes  very 
distressing  at  the  onset  of  secondary  syphilis ;  it  is  also  a  prominent 
symjitom  of  some  forms  of  rheumatism  and  gonorrhoral  rheumatism. 

The  treatment  must  be  dictated  by  the  cause. 


MIJSCULAR    ATROPHY    AND    DEGENERATION 

Atrophy  and  degeneration  of  muscular  tissue  may  result  from 
disu:5ej  as  is  seen  in  coses  of  long  confinement  of  a  limb  on  account 
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of  joint  disease  or  any  other  cause.  Prolonged  fever,  wasting  dis- 
ease, old  age,  or  general  paralysis  also  induce  muscular  wasting. 
The  above  causes  are,  however,  of  comparative  insignificance  as 
compared  with  the  atrophy  caused  by  injury  of  the  motor  nerve,  the 
effects  of  w*hich  are  discussed  on  p.  131,  vol.  ii. 

The  atrophy  met  with  in  infantile  paralysis,  pseudo-hypertrophic 
muscular  paralysis,  and  i)rogrcssive  muscular  atrophy  need  only  be 
mentioned  in  a  surgical  work. 

When  atrophy  is  unaccompanied  by  degenerative  changes  the 
individual  fibres  retain  their  normal  appearance  but  are  smaller  than 
natural ;  they  may  also  be  deficient  in  number. 

Atrophy  is  usually  associated  with  fatty,  and,  occasionally,  with 
waxy  or  vitreous  degeneration.  In  the  fatty  change  the  muscular 
fibres  lose  their  cross-striation,  become  granular,  and  the  protoplasm 
is  ultimately  conx'erted  into  fat,  which  also  accumulates  in  the  inter- 
stitial connccti\'e  tissue  {fiiity  infiliraiion). 

Waxy  or  vitreous  degeneration  is  met  with  in  cases  of  atrophy 
resulting  from  some  forms  of  paralysis  and  from  the  acute  fevers, 
especially  typhoid.  The  muscular  fibres  are  transformed  into  a 
glistening  waxy  material.  The  change  may  be  limited  lo  a  few  fibres 
only. 

Treatment. — The  treatment  of  muscular  atrophy  consists  in 
the  removal  of  its  cause  and  the  encouragement  of  nutrition  fay  cold 
douching,  friction,  massage,  moderate  use  and  the  employment  of 
electricity. 


MYOSITIS 

Causes. — Inflammation  of  muscle  may  occur  from  a  great 
variety  of  causes,  and  hence  may  assume  very  different  aspects.  It 
may  be  due  to  injury  or  lo  long  continued  irritation,  to  the  spread 
of  inflammation  from  the  cellular  planes  to  gonorrhcea,  syphilis, 
septic  infection,  or  some  acute  infective  disease. 

Symptoms. — Acute  myositis  is  indicated  by  swelling  and 
tenderness,  and  by  acute  pain  if  the  muscle  is  thrown  into  action. 
In  most  cases  the  inflamn^ation  subsides  under  treatment  by  rest 
and  warmth,  but  if  the  cutidition  is  the  outcome  of  an  infective 
process  suppuration  will  probably  result.  Psoas  abscess  o<.?casionaIIy 
results  from  inflammation  excited  by  injury.  Chronic  myositis,  such 
AS  may  occur  from  gonorrhtua  or  rheumatism,  gives  ri.se  to  the  growth 
of  scar  tissue  which  lies  between  and  lo  some  extent  replaces  the 
musciit.ir  fibres  and  hence  the  muscle  becomes  dense,  hard,  and 
VOL.  HI  p 
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somewhat  contracted.  This  should  be  prevented  by  cold  affusion, 
massage,  and  kneading  of  the  muscles. 

As  the  result  of  repeated  irritation,  and  apparently  owing  to 
chronic  inllammation,  it  sometimes  happens  that  calcareous  material 
forms  in  a  muscle  ;  this  is  specially  seen  in  the  adductor  muscles  of 
horsemen  (Ritkf^s  hone). 

Syphilitic  myositis  may  occur  during  the  secondar)-  stage  of 
the  disease,  and  be  widespread,  so  that  the  patient  complains  of 
general  aching  pains,  which  are  accentuated  by  movement 

Tertiary  syphilis  ma^*  cause  diRuse  inflammator\*  induration,  or 
the  disease  may  manifest  itself  by  the  formation  of  gummata  in  the 
connective  tissue  between  the  muscular  fibres.  A  gumma  forms  a 
definite  tumour,  which  is  quite  painless  and  is  unaccompanied  by 
any  signs  of  inflammation  ;  it  may  become  absorbed  under  anti- 
syphilitic  remedie<i,  or  may  break  down  and  form  a  charaoterisiic 
ulcer.  Its  situation  within  the  muscle  is  shown  by  its  moving  with 
it  during  its  conlracliotL 


IPO-ERSTITIAL   MYOSITIS   OSSIHCANS 

Etiology. — Myositis  ossificans  is  a  rare  disease,  usually  com- 
mencir!^  between  three  and  five  years  of  age,  and  rarely  after  the 
fifteenth  year,  although  cases  in  later  life  have  been  recorded 

About  four-fifths  of  the  cases  occur  in  males.  The  disease  is 
closely  allied  to  muscular  rheumatism  and  rheumatoid  arthritis,  and 
although  it  is  not  hereditarj',  there  is  some  underlying  constitutional 
predisposition.  In  many  cases  it  is  distinctly  traceable  to  some 
trivial  injury. 

Morbid  anatomy. — The  inflammation  affects  the  interstitial 
connective  tissue,  the  muscular  fibres  merely  undergoing  consecutive 
atrophy  and  degeneration.  The  inHatiimatory  exudate  instead  of 
being  absorbed  becomes  converted  into  true  bone,  which  is,  however, 
softer  than  normal  bone,  since  it  contains  nearly  lo  per  cent  less  in- 
organic matter.  The  lx)ny  material  is  usually  in  the  form  of  broad 
flaltene<l  plates,  and  may  completely  replace  the  normal  muscle  which 
it  more  or  less  resembles  in  shape ;  occasionally  ihe  masses  are 
nodular  or  irregular  and  stalactite-like.  True  osteomata  are  some- 
times associated,  and  ossification  of  the  ligaments,  especially  those  of 
the  vertebnE,  is  often  met  with.  The  joints  are  unaffected, although 
their  movements  may  be  abolished  owing  to  the  ossified  muscles 
passing  over  them  acting  as  rigid  bars  or  splints.  Hallux  valgus 
and  microdactily  are  sometimes  present,  and  this  too  frequently  to  be 
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a  mere  coincidence,  although  what  connection  they  haVe  with  the 
disease  cannot  be  suggested ;  a  similar  condition  of  the  thumb 
has  been  recorded.     The  viscera  are  unaffected. 

Sig'ns  and  symptoms. — The  disease  may  begin  insidiously 
or  may  be  directly  traceable  to  injury;  a  slight  blow  on  a  muscle 
occasions  swelling,  redness,  heat,  and  tenderness,  which  subside  in 
a  few  days,  leaving  a  dense,  indurated,  but  usually  painless  mass. 
Steady  progression  of  the  mischief  may  ensue,  or  there  may  be  long 
periods  of  remission,  fresh  attacks  being  occasioned  by  injury  or 
unknown  causes. 

As  the  ossification  proceeds  movements  become  increasingly 
difficult,  and  in  advanced  cases  the  patient,  rigid  as  a  statue,  is 
rendered  quite  helpless.  The  general  health  remains  good,  but  at 
each  attack  there  maybe  some  slight  fever  with  malaise.  When  the 
thoracic  muscles  are  converted  into  bone  respiration  necessarily 
becomes  hampered,  and  these  patients  not  infrequently  die  of 
pneumonia  or  bronchitis. 

Sloughing  of  the  tissues  over  the  bony  nodules  may  occasion 
considerable  pain  and  suppuration. 

The  muscles  earliest  affected  are  the  trapezii,  latissimi  dorsi  and 
rhomboids,  succeeded  by  the  deeper  muscles  of  the  neck  and  back, 
those  of  the  thorax,  and  ultimately  by  the  muscles  of  the  limbs.  It 
is  noticeable  that  the  diaphragm  and  abdominal  muscles,  which  are 
essential  to  respiration, usually  escape,orare  only  very  slightly  affected. 

Prognosis. — The  disease  may  last  for  many  years,  either 
steadily  and  slowly  progressing,  or  with  distinct  intermissions.  Even 
when  the  patient  is  quite  helpless  he  may  live  for  years.  Death 
ultimately  results  from  some  pulmonarj'  complication,  or  from 
exhaustion  or  septic  poisoning  in  consequence  of  sloughing  over  the 
bony  masses. 

Treatment. — No  curative  measures  arc  known.  The  treatment 
consists  in  the  avoidance  of  injur)'  and  cold,  and  the  prevention  of 
bed-sores.  Iodides,  arsenic,  quinine,  counter  irritants,  excision  of 
the  bony  nodules,  and  many  other  remedies  have  been  tried,  but  all 
are  apparently  useless. 

TUMOURS   OF   MUSCLE 

Primary  tumours  of  muscle  are  uncommon,  but  secondary  in- 
vasion by  sarcoma  and  cancer  is  rrcfjuently  seen. 

Lipoma,  DSBVo- lipoma,  fibroma,  enchondroma,   and  sarcoma 

are  the  primary  tumours,  and  ihey  spring  from  the  interstitial  tissue. 
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The  situation  of  the  growth  is  determined  by  observing  its  move- 
ments to  correspond  with  ihe  contraction  of  a  definite  muscle. 

Fig.  3,  p.  6,  is  from  a  case  of  cavernous  angioma  of  the  gracihs 
muscle. 

The  treatment  consists  in  removal  of  the  growth  without  un- 
necessary damage  to  the  muscular  tissue  which  is  pushed  aside  by 
and  stretched  over  the  tumour.  Sarcoma  necessitates  the  removal 
of  part  or,  if  possible,  the  whole  of  the  affected  muscle  or  amputation 
of  the  limb. 


FiC  77.  —Trichina  «ptnli«.     The  live  trichina  is  con 
tunctl  ^»itkin  .t  cnpsule  surrounded  by  cunnec' 
live  liuuc  becwccn   the   mu»cle  fibm  (Patrick    »o_;,._ 
MMBon,  Allbuit*  S^iitm  0/ Mtdicim^).  lenor 


PARASITES    IN    MUSCLE 

Txnla  echinococcus. — A  hydatid  cyst  is  occasionally  met  with 
in  muscular  tissue,  and  forms  a  rounded,  smoolh,  painless  tumour, 

which  may  he  so  tense  as  to 
ai»[)ear  solid.  The  tumour 
moves  with  the  muscle  and 
becomes  harder  during  its 
contraction. 

The  treatment  consists 
in  removal  of  the  cyst  by 
dissection,  or  failing  this, 
in  free  exposure  of  the  in- 
and  removal  of  the 
parasitic  cyst  wall,  the  wound 
being  allowed  to  heal  by  granulation. 

Cysticercus  cellulosae.— The  larval   form  of  taenia  solium 
(pork  mcasle)  is  occasionally  met  with  in  man. 

The  cysticercus  grows  in  the  connective  tissue  between  the 
muscular  bundles  or  in  the 
intermuscular  planes ;  it 
gains  entry  through  the 
stomach,  the  eggs  being 
taken  in  underdone  measly 
pork. 

The  small  cysts  excite 
chronic  intlammaiion,  lead- 
ing to  local  patches  of  in- 
duration which  simulate 
tumours.       The   diagnosis 

would  only  be  m^de  by  exploratory  incision  when  the  cyst  should 
be  removed. 

Trichina  spiralis. — The  immature  form  of  this  worm  passes 


Flu   78. —  Trichina   spiralis.      Tt> 


ami  (he  capsule  wjthin  which   tl    lic&   hA»  bocDOW 
cakrifird     (Patrick    Maiuon,    Alibutt'»    Syiftm    ^ 
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from  the  intestinal  canal  (which  the  viviparous  female  inhabits)  to 
the  voluntar)'  muscles,  es^jecially  seitcting  the  depressors  of  the 
byoid  bone,  the  diaphragm,  and  the  intercostal  muscles. 

The  trichinje  usually  become  enclosed  in  opaque  white  cysts, 
which  frequently  become  calcified  (Fig,  78).  The  cysts  are  visible 
as  minute  white  specks,  and  the  trichin^e^  coiled  up  inside  thenij 
may  l>e  detected  with  a  lens. 

Symptoms. — Trichiniasis  is  characterised  (i)  by  gastrointestinal 
disturbance;  (2)  by  severe  muscular  pains  and  febrile  disturbance 
during  the  passage  of  the  embryos  to  the  muscles.  With  the  invasion 
of  the  parasites  the  a/Tected  muscles  may  swell  and  become  very 
lender,  and  during  this  stage,  which  may  last  six  weeks,  the  (utienl 
usually  dies,  but  should  he  survive  it  recovery  will  ensue,  for  the 
encapsuled  trichinae  die  and  the  cysts  become  calcareous. 

The  treatment  consists  in  the  main  of  smart  purgation,  which 
should  be  repeated  at  intervals  in  order  to  free  the  intestinal  canal 
of  the  adult  worms.  During  the  migration  of  the  embryos  the 
strength  must  be  maintained  by  plenty  of  food  and  stimulants. 


Diseases  of  Tendon  Sheaths 

non-supptjrative  teno-svnovitts 

Causes. — Simple  inflammation  of  a  tendon  sheath  or  of  the 
Ij-mph  sjiaces  of  a  tendon  may  be  due  to  repeated  strain,  or  to  some 
constitutional  condition,  such  as  gout  or  rheumatism.  The  tendon 
sheaths  on  the  back  of  the  wrist  are  commonly  affected,  and  the 
lymph  spaces  of  the  tendo  Achillis  may  inflame,  especially  after  long 
walking  in  heav)' and  new  boots. 

Symptoms. —  There  is  some  pain  which  is  increased  by  move- 
ment of  the  tendon,  and  there  may  be  slight  fulness  from  effusion 
into  the  sheath,  coupled  with  increased  heat  and  local  tenderness. 
Tendon  crepitus  is  rentlily  felt,  and  is  diagnostic,  It  conveys  a 
sensation  similar  to  that  caused  by  doubling  a  leather  strap  in  the 
hand  ;  it  is  due  to  the  movement  of  the  tendon  in  the  sheath,  which 
is  hned  with  lymph,  and  is  analogous  to  pleural  friction. 

Treatment — Complete  rest,  with  gentle  friction  over  the  tendon, 
will  soon  allay  the  inffammntion.  If  the  pain  persists,  bhstering  will 
be  beneficial.  Recurrent  attacks  are  not  uncommon,  and  must  be 
prevented  by  confining  the  movements  of  the  tendon  by  an  elastic 
or  eather  support,  and  by  treating  any  general  cause  (<r^.  gout)  to 
which  the  inflammation  may  be  traceable. 
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ACUTE   SUPPURATIVE   TENO-SYNOVITIS 

Occasionally  suppuration  occurs  in  tendon  sheaths,  either  as  the 
result  of  infection  through  a  small  wound  as  in  cases  of  thecal  whit- 
low, as  a  consequence  of  general  infection  of  the  system,  or  as  a 
secondary  etfeci  of  neighbouring  joint  disease.  The  suppuration  is 
evidenced  clinirally  by  signs  and  symptoms  common  to  suppuration 
generally,  but  the  process  tends  to  spread  along  the  tendun  sheath. 

Whitlow.* — \Vhitlow  is  an  acute  spreading  inflammation  of  the 
fingers  or  tncs,  due  to  the  invasion  of  the  tissues  by  pyogenic  organ- 
isms, and  resembling  in  its  general  characters  ordinary  cellulitis.  The 
fingers  are  far  more  commonly  affected  than  are  the  toes,  owing  to 
the  greater  fre(iuency  with  which  ihey  are  exj>osed  to  infection. 
Whitlow  is  rarely  seen  in  the  better  classes,  but  is  common  in  butchers, 
cooks,  housemaids,  and  other  persons  whose  occupations  render  them 
liable  to  small  wounds  about  the  hand.  In  some  cases  the  infective 
agent  may  gain  entranee  at  the  time  of  the  infiiction  of  the  wound  j 
in  others  the  wound,  which  may  be  a  mere  pin  prick,  becomes  sub- 
sequently poisoned.  Whitlow  is  more  likely  to  occur,  and  to  run  a 
rapid  and  severe  course  in  persons  of  feeble  health,  and  in  those 
who  are  broken  down  by  privation  or  alcoholic  excess. 

Varieties. — Whitlow  is  usually  divided  into  four  degrees,  accord- 
ing to  the  extent  of  the  inflammation  ;  but  the  simplest  form  may,  if 
neglected,  pass  on  to  the  most  severe. 

(i)  Siib-fpidermic  'U'hit/otv  is  merely  a  collection  of  pus  beneath 
the  epidermis,  and  usually  occurs  about  the  ungual  phalanx. 
When  the  epidermis  has  been  removeil,  a  niinuic  0()ening 
may  be  found  extending  into  the  deeper  structures. 

(2)  Suiffu/atifous  7ohithnt>  is  commonly  seen  at  the  ungual  phalanx, 

often  at  the  Ixid  of  the  nail. 

(3)  Paronychia  tendinosa    is   the  term  applied  to   the   condition 

when  it  attacks  the  tendon  sheath. 

(4)  Sub-p€riosteal  ivhitiinv  is  really  a  suppurative  periostitis,  and  is 

usually  consequent  on  the  spread  of  the  inflammation  to  the 

defi>er  structures. 
Signs  and  progress. — The  simple  forms  of  whitlow  cause  swelling 
and  great  pain  round  the  point  of  infection.  The  epidermis  is  raised 
up  by  a  collection  of  pus  which  may  extend  widely,  or  if  the  inflam- 
mation affects  the  pulp  of  the  finger  and  bed  of  the  nail,  the  exist- 
ence of  pus  is  indicated  by  the  tension  and  throbbing   pain.     A 

1  Allhough  whitlow  docs  not  necessarily  involve  the  tendon  sheaths,  it  is  moat 
coQvenieni  to  ducu»  it  in  this  chapter. 


VIII 


ACUTE   SUPPURATIVE  TENO-SYNOVmS 


215 


prompt  and  free  incision  may  arrest  the  process,  or  it  may  be  found 
that  the  ungual  phalanx  has  already  necrosed.  Loss  of  the  nail  is  a 
common  occurrence.  When  the  tendon  sheath  is  affected,  it  becomes 
filled  with  pus,  and,  owing  to  the  unyicUhn^  nature  of  the  fibrous 
sheatli,  the  tension  causes  intense  throbbing  pain.     Unless  the  pus 
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FlG>  79.— Kagnim  to  ihow  th«  extent  and  amuifceinent  of  the  f.hcailu  of  the  flexor  tendofu 
(»ha(t«d>.  ia)  the  aiinuUf  ligjuaciit  ;  {fi)  MipcrfiLial  voUi  urtcry  ;  {< )  ulnar  artcr>-.  the  [ultiMr 
jui:h  «houUl  dc^:\:(i<l  a  Utile  lower  ihan  rcvrc^cnted  :  (</)  the  position  for  paljnor  incuLont, 
bctwvcu  the  di^fitul  vcueU  and  over  the  metocar^  bones. 


be  CA'acuated  by  timely  incision,  the  tendon  may  slough.  The  pro- 
cess extends  backwards  towards  the  palm.  In  the  case  of  the  second, 
third,  and  fourth  fingers  {the  tendon  sheaths  of  which  do  not  com- 
municate with  the  common  sheath  at  the  wrist)  the  synovial  sac 
yields,  and  the  pus  finds  its  way  into  the  celluU.f  tissue  of  the  palm 
beneath  the  deep  fascia,  and  thence  spreads  upwards,  under  the 
annular  ligament,  to  the  cellular  planes  of  the  fortarm  ;  the  pus  may 
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extend  backwards  to  the  dorsum  of  the  hand,  along  the  course  of  the 

perforating  arteries.  Palmnr  abscess  causes  intense  jrain  of  a  ihroLv 
bing  character  ;  the  fingers  are  flexed  to  relieve  the  tension  of  the 
palmar  fascia,  and  there  is  redness  with  marked  redenia  on  the  back 
of  the  hand.  Fluctuation  cannot  be  made  out  owing  to  the  diffuse 
nature  of  the  process  and  the  density  of  the  palmar  fascia  ;  but  if  the 
whitlow  has  been  incised,  pressure  on  the  [xilm  will  cause  a  flow  of 
pus  from  the  wound  on  the  finger.  Extension  to  the  forearm  is 
evidenced  by  redness,  swelling,  tension^  and  cedema. 

As  the  synovial  sheaths  of  the  thumb  and  little  finger  communi- 
cate with  the  common  flexor  sheath  at  the  wrist,  direct  extension  to 
this  will  probably  occur  when  the^e  digits  are  the  seat  of  whitlow. 
The  involvement  of  the  common  sheath  is  indicated  by  swelling  and 
pain  ;  but  the  swelling  is  constricted  immudiately  opposite  the  carpus, 
in  consequence  of  the  presence  of  the  annular  ligament.  When  the 
common  sheath  suppurates,  it  may  rut)ture  into  the  jjalni,  towards 
the  forearm,  or  in  both  directions,  and  the  destructive  process  then 
spreads  to  the  cellular  tissue.  In  the  worst  cases  the  inflammation 
extends  to  the  periosteum,  causing  necrosis  of  the  carpal  lx>nes,  and 
complete  disorganisation  of  the  joints. 

The  constitutional  symptoms  vary  in  severity  with  the  extent  of 
the  destructive  process  ;  in  the  mildest  forms  of  whitlow  they  are 
practically  absent,  but  in  severe  cases,  when  the  disease  spreads  to 
the  palm  and  forearm,  the  temperature  is  often  raised  to  104'  or 
105*  F.,  and  there  are  the  usual  associated  symptoms.  Constitu- 
tional symptoms  are  especially  severe  in  the  enfeebled  and  in 
drunkards.  The  latier  may  be  attacked  by  delirium  tremens,  and 
the  disease  is  apt  to  run  a  very  dcsIrucUvc  coursa 

Prognosis. — The  prognosis  to  life  is  good  ;  hut  if  the  case  has 
been  neglected,  and  especially  if  the  patient  is  very  feeble  and  in  ill- 
health,  death  may  result  from  septic  poisoning.  In  some  cases 
general  infection  and  secondary  inflammation  of  the  lungs  proves 
fatal.  The  prognosis  as  to  the  future  vitiliiy  of  the  part  dejiends  upon 
the  extent  of  the  disease,  and  the  promptness  with  which  treatment 
lias  been  carried  out.  The  tendons  may  be  Iwiund  down  by  atlhe- 
sions,  or  they  may  slough,  and  in  either  case  there  is  necessarily  some 
degree  of  permanent  stiffness,  which  will,  however,  ultimately  be 
much  improved  by  massage.  Secondary  hcemorrhage  sometimes 
occurs  when  the  sloughs  are  in  process  o(  separation. 

Treatment. — The  pus  must  be  evacuated  by  eariy  and  free  in- 
cision, and  the  finger  must  be  fomented  with  boracic  lint  until  rej^air 
sets  in.     The  incision,  when  made  in  the  finger,  must  be  placed  in 
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ihe  centre  of  the  palmar  surface,  so  that  the  vessels  and  nerves  are 
not  damaged.  Cart  must  be  taken  not  to  cut  deeply  enough  lo  open 
the  tendon  sheath  if  this  is  unaffected. 

Incisions  in  the  palm  must  he  so  placed  that  the  nerves  and 
vessels  are  not  damaged.  They  shouU]  be  made  in  front  of  the 
palmar  arch,  in  the  Hnes  of  the  metacarpal  bones,  and  never 
transversely  lo  the  palm  (Fig.  79,  </,  p.  215).  Incisions  in  the  fore- 
arm must  also  avoid  the  vessels  and  nerves. 

Ulien  the  incisions  have  been  made,  the  apiilicntion  of  pure 
carbohc  acid  to  the  diseased  structures  serves  to  cut  short  the  spread 
of  the  inflammation.  The  limb  must  be  enveloped  in  hot  antiseptic 
fomentations,  or  placed  in  a  hot  arm-bath  until  all  sluughs  have 
separated  and  granulation  is  in  progress.  If  a  phalanx  is  necrosed, 
it  should  be  lifted  out  so  that  the  finger  niaVj  as  far  as  possible,  be 
preserved.  In  the  worst  cases,  in  which  the  part  is  totally  disorgan- 
ised, amputation  must  be  resorted  to ;  but  this  should  never  be 
performed  while  the  disease  is  progressing,  otherwise  its  spread  to  the 
stump  is  almost  certain. 

The  constitutional  treatment  is  that  for  cellulitis  (see  p.  125, 
voL  i.). 


TUBERCULAR    TENO-SVNOVITIS 

Tul^erciilosis  of  a  tendon  sheath  is  usually  met  with  in  those  of 
the  fingers  or  toes,  but  may  occur  in  others.  The  disease  may  be 
primary,  or  may  spread  to  the  sheath  from  the  bone  or  soft  struc- 
tures. 

The  condition  is  precisely  similar  to  tubercular  disease  of  a  joint 
or  bursa,  and  often  affects  many  fingers.  At  first  the  tendon  sheath 
is  filled  with  granulation  tissue,  which  may  become  absorlied  or 
break  down  and  excite  suppuration.  In  the  latter  case  a  sinus,  filled 
with  fungating  granulations,  opens  on  the  surface.  The  finger  is 
considerably  enlarged.     There  is  usually  hut  little  pnin. 

Treatment. — Before  suppuration  has  occurred,  the  finger  may 
be  covered  with  Scott's  ointment,  and  carefully  compressed  by 
strapping. 

As  soon  as  the  granulation  tissue  has  bruken  down,  the 
diseased  tissue  must  be  removed  by  sharp-spooning,  and  the  cavity 
allowed  to  heal  from  the  bottom.  In  bad  cases,  where  the  bone 
is  affected  and  the  finger  quite  disorganised,  amputation  will  he 
necessary. 
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COMPOUND   GANGLION 

The  common  sheath  of  tlie  flexor  tendons  at  the  wrist,  or  that  of 
the  extensors  of  the  foot,  is  sometimes  the  scat  of  effusion  with  the 
formation  of  melon-seed  bodies,  which  may  be  ver>'  numerous.  These 
cases  are  regarded  liy  most  surgeons  as  being  tubercular,  and  in  not  a 
few  the  bacilli  can  bcdcmonslrated  in  the  melon-seed  bodies,  which  are 

composed  of  fibrinous  material  with  a 
fatty  nucleus.  The  interior  of  the 
sheath  is  lined  by  a  layer  of  granula- 
tion tissue  and  contains  a  dear,  straw- 
coloured  fluid. 

Signs.  —  The  disease  usually 
occurs  in  young  people,  especially 
delicate  women.  The  tendon  sheath 
undergoes  gradual  and  painless  en- 
largement, the  swelling  at  the  wrist 
being  constricted  at  the  situation  of 
the  anterior  annular  ligament  (Fig.  80), 
It  is  tense  and  clastic,  but  distinct 
fluctuation  may  be  present,  and  the 
melon-seed  Irodies  convey  a  peculiar 
creaking  sensation  which  is  diagnostic 
■"^^T"-'  \    I  of  their  presence.     The  condition  may 

I       \J  remain  unchanged  for  a  very  long  time 

ym^  or  slow  suppuration  may  ensue. 

^  M/'J  Disease   of    the    wrist   joint    may 

gf  co-exist  or  may  follow  the  condition. 

mm  Treatment. —  Ihe  best  treatment 

^^  consists  in  laying  open  the  sheath  from 

end  to  end  (division  of  the  annular  liga- 
ment being  necessar\)  and  thoroughly 
removing  the  contents  and  sharp- 
spooning  the  wall.  When  the  cavity  has  been  swabbed  out  with 
iodoform  emulsion,  zinc  chloride  solution,  or  carbolic  acid  solution, 
the  divided  sheath  is  carefully  closed,  if  this  treatment  fails  it  may 
be  reiiealcd,  or  the  sac  may  be  freely  laid  oj^en  and  drained.  Every 
care  must  l>e  taken  to  prevent  suppuration,  for  should  this  occur 
the  process  may  spread  widely  an«i  cause  sloughing  of  the  tendons  or 
subse(nient  adhesions,  so  that  the  utility  of  the  hand  will  l)e  seriously 
impaired.  Hy  early  and  radical  treatment  involvement  of  the  wrist 
may  be  averted,  but  the  case  should  be  watched  for  some  months. 


Fkl  SoL-^Compound  palmar  (rainKnoa 
cinitjimii)];  iiirli.nt-*tx>l  liwciic*  affect- 
mc  i)i<:  ihr.-ith*.  uf  the  Hcjior  (cododft 
(toUm.  after  Acrel). 


SIMPLE    GANGLION 


A  simple  ganglion  is  a  localised  bulging  of  the  tendon  sheath 
which  coniains  a  clear,  jelly-like  material  like  unboiled  white  of  egg. 
The  origin  of  simple  ganglion  is  somewhat  obscure,  and  il  is  probable 
that  all  do  not  arise  in  the  same  way.  In  some  cases  they  appear 
to  be  due  to  a  hernia  of  the  synovial  sheath  through  the  fibrous 
covering,  the  protrusion  being  subsequently  cut  olT  from  the  general 
cavity  of  the  sheath,  so  that  the  cyst  has  no  communication  with 
it.  In  others  ganglion  is  due  to  the  distension  of  one  of  the 
secreting  follicles  of  the  sheath.  Ganglion  is  usually  met  with  on 
the  back  of  the  wrist,  especially  in  connection  with  the  tendons  of 
the  extensor  communis  or  extensor  indicis.  It  chiefly  occurs  in 
young  women,  and  is  sometimes  attributed  to  strain  or  previous 
leno-synovitis.  The  tumour  is  quite  painless,  oval  in  shape,  and 
elastic  ;  it  moves  freely  with  the  tendon. 

Treatment — Ganglion  can  sometimes  be  "  dispersed "  by 
rupture  of  the  sac  wall  by  pressure  or  a  sudden  blow  ;  litis  may 
effect  a  cure,  but  re-accumulation  of  the  fluid  is  not  uncommon. 

If  the  fluid  is  squeezed  out  through  a  fine  puncture  made  with 
a  tenotome,  and  pressure  be  applied  for  a  few  days,  cure  usually 
results  ;  but  should  this  fail,  a  free  incision  into  the  sac  or  its  removal 
by  excision  must  be  resorted  to.  Cure  may  also  be  effected  by 
an  antiseptic  seton  of  horsehair  kept  in  for  about  ten  days. 


Diseases  of  BurSjC 


ACUTE   BURSITIS 

Acute  inflammation  of  a  bursa  may  result  from  repeated  irritation 
by  pressure,  or  from  an  open  wound  which  has  become  infected. 

The  patellar  bursa  in  scrubbers  is  not  uncommonly  affected 
^Aous^maid's  knee) ;  in  those  who  have  lo  sit  long  on  hard  seats,  e.g. 
boatmen  and  coachmen,  the  bursa  over  the  ischial  tuberosity,  and 
in  miners  that  over  the  oJecranon  may  inflame. 

Symptoms. — There  are  the  usual  signs  of  acute  inflammation, 
redness,  swelling,  heat,  and  pain,  with  distension  of  the  bursa  by 
inflammatory  exudation.  The  removal  of  the  cause  may  be  followed 
by  complete  subsidence  of  the  symptoms,  or  the  bursa  may  remain 
chronically  inflamed.  Suppuration  is  not  uncommon  and  will 
certainly  follow  if  the  inflammation  is  of  an  infective  nature ;  it  is 
accompanied  by  fever  and  constitutional  disturlwnce  and  increased 
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severity  of  the  local  signs.     If  the  aflfected  bursa  communicates  with 
a  joint  ihe  intbniniation  may  extend  lo  its  c^ivity. 

Treatment.- — ^Compleie  rest,  witli  the  application  of  hot 
fomentations,  k  all  that  is  necessary  in  the  absence  of  suppuration  ; 
but  should  pus  fomi,  it  must  be  at  once  evacuated  through  a 
dependent  opening;  and  the  case  must  be  treated  as  one  of  acute 
abscess.  The  patellar  bursa  should  be  opened  from  the  outer  side; 
free  drainage  is  thus  obtained,  and  the  scar  is  away  from  the  point 
of  pressure  when  kneeling. 

SIMPLE   CHRONIC    IlURSlTIS 

Chronic  bursitis  is  due  to  repeated  irritation  and  may  follow  an 
acute  attack  or  be  chronic  from  the  first. 

In  one  form  the  bursa  is  considerably  distended  with  inflamma- 
tory effusion,  the  walls  being  but  little  thickened  ;  in  other  cases  the 
walls  are  enormously  thickened  and  the  cavity  is  reduced  to  a  mer^ 
slit      In  the  former  class  of  cases  the  condition  is  practically  that  of 

a  cyst,  in  the  latter  that  of  a  solid  tumour; 
the  diagnosis  as  to  its  origin  and  real 
nature  being  made  by  the  histor)-  of  the 
case  and  the  situation  of  the  swelling. 
Chronically  enlarged  bursa:  frequently 
contain  numerous  free  and  attached 
melon-seed  or  rice  like  bodies  similar  to 
those  met  with  in  tendon  sheaths  (Fig.  81). 
Such  cases  are  often  tubercular.  The 
bursa  patella  is  very  frcifuently  affected, 
and  that  under  the  deltoid  is  often  dis- 
tended with  fluid  which  may  be  in  con- 
siderable quantity.  The  bursa  Ixneath 
''V,::;:S£t„',!^TahVt'h'n1  the  senu-mcmbmnosus  is  also  often  dis- 
fixej  mtfiike  bodjo ;  naiufai   tended  With  fluid  and  may  be  diagnosed 

»K  (dealer).  .         .  i_         ■  ■  J  r  J 

by  Its  jxisilion  to  the  uiner  side  of  and 
behind  the  joint,  by  its  painlessness,  by  its  elasticity  and  want  of 
pulsation,  and  by  the  fact  that  when  the  knee  is  straightened  out  the 
cyst  is  rendered  tense,  but  disap[)ears  when  the  joint  is  flexed  and  the 
fluid  escapes  into  its  cavity,  with  which  the  bursa  communicates. 

The  bursa  Ixneath  the  psoas  between  it  and  the  cnpsule  of  the 
hip  joint  (with  whirh  it  may  communicate)  is  sometimes  enlarged 
and  forms  an  clastic  fluctuating  tumour  in  the  groin,  lying  external 
to  the  femoral   vessels.     The  cyst  may  extend   uiwards  beneath 


m 
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Poupan's  ligament  and  the  iliacus  muscle,  or  downwards  into 
Scarpa's  triangle.  Rursal  enlargements  in  association  with  joint 
disease  are  described  on  p.  1S2. 

Treatment. — Hursje  which  are  chronically  enlarged  from 
thickening  of  the  walls  should  be  dissected  out.  This  is  rarely 
necessary  except  in  the  case  of  the  bursa  patellae,  the  presence  of 
which  prevents  the  patient  Icneelin^.  The  incision  should  be  placed 
on  the  outer  side  of  the  joint  and  may  be  cur\'ed  wiih  advantage; 
if  the  incision  is  made  over  the  centre  of  the  tumour,  the  subsequent 
scar  will  be  in  the  line  of  pressure  when  the  patient  kneels. 

Simple  distension  of  a  bursa  by  fluid  may  be  treated  by  repeated 
blistering,  by  aspiration  and  pressure,  by  aspiration  and  the  injection 
of  iodine,  by  incision,  or  by  removal  of  the  sac.  The  method  to  be 
chosen  must  depend  in  great  measure  on  circumstances.  In  the 
case  of  the  patellar  bursa  repeated  blistering  will  often  get  nd  of  the 
fluid,  provided  the  patient  abstains  from  kneeling  ;  or  the  cyst  may 
l)e  removed.  The  bursa  beneath  the  semimembranosus  should  only 
be  removed  when  it  is  causing  inconvenience;  the  operation  is  by 
no  means  easy,  since  pouches  of  the  cyst  extend  beneath  the  tendons 
in  all  directions;  the  neck  must  be  ligatured  with  chromic  catgut, 
and  the  strictest  aseptic  precautions  be  observed. 

BUNION — FALSE    BURSiC 

A  bunion  is  a  false  bursa  or  simple  serous  cyst  which  forms  over 
the  meialarso-phalangeal  joint  of  the 
great  toe  as  the  result  of  undue 
pressure ;  it  is  commonly  seen  in 
cases  of  hallux  valgus  (l*'ig.  82). 
Similar  bursre  may  also  occur  at 
any  part  of  the  foot  which  is  com- 
pressed in  cases  of  talipes,  over  the 
prominent  spines  in  cases  of  Pott's 
curvature,  and  iti  other  situations. 
Bursx  may  develop  over  parts  which 
are  constantly  subjected  to  friction 
or  pressure  by  the  nature  of  the 
patient's  employment  ;  tailors  fre- 
quently have  a  bursa  lying  over  the 
external  malleolus,  and  jockeys  and    -.     .     „  „        ,       ...     l. 

'  ■'  f  Ftc  8a.— Hnllux  V3ii|^«  with  ft  rniTW  over 

Steeplechase  riders  constantly  pre-         ih«  tm:iflcar|>.5.piiaiaiKKai  jomi.    The 

I  I         *    ^    ^      *U«    r-^..*  hurt*    >ia»    iuliamctl    luid    luf»i    (a) 

sent  a  dense   bursa  over  the  front        (Kodinx 
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of  the  lower  end  of  the  tibia  in  consequence  of  the  pressure  of  the 
stirrup-iron.  The  presence  of  a  bunion  serves  to  minimise  the  ill 
effects  of  pressure,  but  this  may  lead  to  acute  inflammation  and 
suppuration  of  the  sac.  The  treatment  consists  in  applying  a  pad 
of  spongio-piline  or  some  other  material  adapted  to  the  part  in  such 
a  manner  as  to  relieve  the  pressure.  If  suppuration  occurs,  the  case 
must  be  treated  as  one  of  abscess.  Suppuration  sometimes  leads 
to  exposure  of  the  underlying  bone  which  may  become  carious  or 
necrose. 

TUBERCULAR    BURSITIS 

Tubercular  bursitis  is  a  rare  affection  and  runs  much  the  same 
course  as  does  tubercular  inflammation  of  a  synovial  sheath,  and 
like  it  may  be  associated  with  the  formation  of  melon-seed  bodies 

(iMg.    8 1,  p.    2  2  0). 

Bursae  communicating  with  a  joint  may  be  invaded  by  tubercle 
originating  within  it,  or  may  be  the  primar)'  seal  of  the  disease. 

The  course  of  tubercular  bursitis  is  chronic  and  slowly  progressive; 
when  the  tissue  breaks  down  suppuration  ensues  and  sinuses  form. 
Tubercular  bursa;  should  be  excised. 

SYPHILITIC   BURSITIS 

During  the  secondary  stage  of  the  disease  syphilitic  inflammation 
may  attack  the  synovial  sheaths  and  bursae.  There  is  considerable 
fluid  effusion  with  slight  pain^  but  the  signs  quickly  subside  under 
treatment 

Tertiary  inflammation  and  gummatous  nodules  may  also  be  met 
with  ;  the  enlargement  will  subside  under  iodides,  or  the  gummata 
may  break  down  and  by  involvement  of  the  skin  lead  to  characteristic 
ulceration.  Syphilitic  bursitis  is  rare  and  usually  affects  the  bursa 
patclhc     If  suppuration  occurs  the  bursa  should  be  removed. 
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The  Brain  and  its  Membranes 
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PACm'MENINGITlS 

The  dura  mater  consists  of  two  layers,  either  of  which  may  be 
inflamed. 

External  pachymeningitis,  Le.  inflammation  of  the  outer 
layer,  may  be  the  result  of  simple  Injury  or  of  some  septic  process, 
especially  such  as  may  ari^c  in  connection  with  suppurative  otitis 
media.  In  the  simple  form  the  membrane  becomes  o|>aque, 
thickened,  and  adherent  to  the  bone  ;  in  the  septic  form  suppura- 
tion may  occur  between  the  membrane  and  the  bone  [subcraniai  or 
fxtra-dural  ahscess),  or  the  inflammation  may  spread  to  the  pia* 
arachnoid  {/eJ*tomfningitis\  and  sulvdural  abscess  results. 

The  symptoms  of  pachymeningitis  following  an  injury  may  not 
come  on  for  some  few  days  ;  indeed,  the  wound  may  he  soundly 
healed.  The  patient  suffers  from  general  malaise,  intense  local 
headache,  and  may  have  a  rigor.  There  is  a  puffy  swelling  of  the 
scalp  due  to  tedema  {Potfs  puffy  iumour\  and  if  pus  accumulates 
there  are  all  the  signs  of  intracranial  suppuration  with  compression. 
llie  treatment  of  this  condition  consists  in  early  trephining  and 
e\'acuation  of  the  matter. 

Pachjrraeningitis  interna  of  septic  origin  may  occur,  in 
assOfiali(m  with  leptonioningiiis,  as  the  result  of  injury  or  syphilis. 
A  chronic  form  is  occasionally  met  with,  giving  rise  to  the  formation  of 
delicate,  highly  vascular,  membranous  layers,  l>etween  which  blood 
may  accumulate  owing  to  rupture  of  the  vessels  (pachymenin^iis 
httfnorrha^ca  or  iub-dural  hamaioma  (Fig.  83,  p.  224)1     According 
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to  some,  these  blood  cysts  are  ihe  cause  and  not  the  consequence  of 
the  pachymeningitis ;  those  who  hold  this  view  contend  that  haemor- 
rhage is  itie  primarj'  lesion,  the 
membranous  layers  being  produced 
by  organisation  of  the  blood  clot. 
The  cyst  is  usually  met  with  on 
the  convexity  near  the  middle  line. 
The  condition  is  often  bilateral^  and 
induces  symptoms  of  compression 
or  cerebral  irritation  {jAtcksonian 
epiUpsy)  proportional  to  the  size  of 
the  cyst  or  cysts.  Trephining  and 
evacuation  of  the  contents  is  the 
appropriate  treatment. 

LEPTOMENINGITIS 

Inflammation  of  the  pia- 
arachnoid,  when  not  of  tubercular 
origin,  is  dependent  upon  some 
infective  process  consequent  upon 
injury  to  the  skull,  upon  disease  of 
the  bones,  otitis  media,  or  some 
infective  inflammation  spreading 
from  without  Such  infection  takes 
place  along  the  lymphatic  spaces 
of  the  nerve  sheaths  or  vessels,  and 
s|)reads  to  the  base  of  the  brain. 
The  inflammation,  which  is  most 
intense  at  the  point  of  infection, 
A  >W  cy»i  whwh  h.i*  i^^^Wd  becomes  general.  There  is  con- 
siderable effusion  of  lymph  and 
leucocytes,  and  the  fluid  quickly 
assumes  a  puriform  character  The  increase  of  sub  arachnoid  fluid 
causes  distension  of  the  ventricular  axis  and  proportional  com- 
pression of  the  cerebral  cortex  ;  the  pressure  in  the  ventricles  mas- 
be  increased  by  plugging  of  the  Sylvian  aqueduct  by  lymph.  When 
the  inflammation  is  well  established  it  spreads  to  the  cerebral  cortex 
by  means  of  the  perivascular  lymphatics. 

Symptoms. — The  disease  may  be  ushered  in  by  a  rigor ;  the 
temperature  rises ;  the  patient  feels  generally  ill  and  complains  of 
severe  headache,  which  gradually  increases,  causing  hira  to  cry  out 
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and  exhibit  great  restlessness ;  pain  persists  even  with  the  advent  of 
dchrium.  There  may  or  may  not  be  vomiting.  The  pupils  are 
usually  equal  but  react  slowly  to  light,  and  examination  reveals  the 
existence  of  optic  neuritis ;  when  coma  sets  in  the  pupils  dilate. 
Muscular  weakness  and  menial  irritation  soon  give  place,  in  view  of 
the  increasing  fluid,  to  paralysis  and  deepening  coma  ;  occasionally 
there  may  be  convulsions  of  groups  of  muscles  when  the  inflamma- 
tion is  most  intense  at  one  particular  si>ot,  and  similarly  the 
muscular  paralysis  may  be  localised  or  widespread,  according  to  the 
localisation  or  diffusion  of  the  meningeal  mischief.  It  will  be 
observed  that  these  symptoms  (shortly  detailed)  arc  practically  such 
as  are  produced  by  compression.  Towards  the  termination  of  the 
case  the  breathing  becomes  irregular,  stertorous,  and  stops  before 
the  heart,  whose  beat  becomes  quickened,  irregular,  and  feeble. 
Death  almost  invariably  results  within  the  week,  the  fatal  termina- 
tion being  due  partly  to  the  compression,  partly  to  septic  absorp- 
tion. 

Treatment — The  patient  must  be  kept  in  a  darkened,  quiet 
room  ;  the  head  should  be  shaved,  and  the  ice-bag  continuously 
applied.  Mercurj',  pushed  even  to  the  extent  of  sahvation,  is 
highly  spoken  of  by  some.  If  the  symptoms  of  compression  appear 
to  be  the  most  prominent,  trephining  and  drainage  of  the  sub- 
arachnoid space  may  be  performed  :  in  septic  cases  trephining  is 
not  likely  to  be  followed  by  uiucli  Iw^nelit,  since  the  absorption  of 
the  poisonous  material  ts  the  chief  lethal  factor. 


ABSCESS    OF    THE    BRAIN 

Causes. — In  the  great  majority  of  cases  abscess  of  the  brain 
is  dependent  upon  chronic  otitis  media,  and  arises  as  a  consequence 
of  caries  of  the  tymjianic  roof  or  mastoid  antrum.  In  such  cases 
ihc  temporo-sphenuidal  lobe  is  likely  to  be  aflecied,  but  if  the 
inner  wall  of  the  antrum  is  diseased  the  abscess  may  be  met  with 
in  the  cerebellum.  Chronic  purulent  otitis  media  may  give  rise 
to  cerebral  suppuration  independently  of  infective  bone  disease,  and 
in  such  cases  the  nncro-organisms  gain  access  along  the  perivascular 
lymphatics  of  the  internal  auditory  artery,  which  anastomoses  with 
the  vessels  of  the  pia  mater ;  or  the  abscess  may  be  dependent  on 
retrograde  phlebitis.  Abscess  of  the  brain  may  also  result  from 
the  same  causes  which  excite  inflammation  of  the  membranes  or 
thrombosis  of  the  cerebral  sinuses,  and  it  occasionally  occurs  in 
caiies  of  general  infection  and  in  empyema. 
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Morbid  anatomy. — Abscess  of  the  brain  is  usually  situated  in 
the  while  matter,  its  actual  position  in  the  brain  being  determined  by 
its  causation.  If  of  traumatic  origin,  the  abscess  will  be  in  more  or 
less  direct  commimicntion  with  the  seat  of  the  injur)';  if  due  to  ear 
disease,  the  teniporo-sphenoidal  lobe  is  the  usual  seat,  but  occa- 
sionally the  abscess  is  in  the  cerebellum.  Abscesses  are  met  with 
in  the  cerebrum  and  cerebellum  in  the  proportion  of  4  to  1,  The 
size  varies ;  an  abscess  may  be  very  small,  or  may  contain  four  or 
five  ounces  of  pus;  the  small  ones  arc  usually  in  the  cerebellum, 
those  in  the  temporo  sphenoidal  lobe  being  as  a  rule  larger.  The 
pus  has  usually  no  definite  limiling  membrane,  but  the  walls  of  the 
cavity  are  shreddy,  and  the  surrounding  tissues  softened ;  in  chronic 
cases  there  may  be  a  dense,  fibrous  sac-wall.  The  pus  is  usually 
greenish  in  colour,  and  may  be  very  fcetid.  A  cerebral  abscesa  n»ay 
burst  into  the  subdural  space,  into  one  of  the  ventricles,  or  in  very 
rare  cases  externally  through  a  carious  patch  of  bone — in  such  spon- 
taneous cure  cannot  result,  since  the  exit  for  the  pus  is  too  snulL 
Brain  abscess  may  be  associated  with  inflammation  of  the  cerebral 
sinuses  or  membranes. 

Symptoms. — Cerebral  abscess  may  remain  latent  until  sudden 
rupture  is  followed  by  death,  and  the  nature  of  the  case  is  only 
deicnmined  by  autopsy.  The  symptoms  are  partly  dependent  on 
pressure,  and  may  be  divided  into  three  stages. 

First  stage. — The  adveiu  of  suppuration  may  be  ushered  in  by 
a  rigor  and  a  slight  rise  of  temperature,  though  this  may  remain 
subnormal  throughout ;  there  is  early  and  persistent  vomiting,  with 
intense  pain  in  the  head,  which  may  be  paroxysmal  and  of  crushing 
severity ;  the  pulse  is  rapid,  and  the  patient  exhibits  great  prostra- 
tion and  muscular  feebleness. 

Second  sta^r^- — There  is  general  diminution  of  sensation,  in 
consequence  of  which  the  headache  becomes  less  marked  and  is 
perhaps  but  little  complained  of  unless  the  bone  be  percussed.  The 
patient  is  lethargic,  ajiatlielic,  and  sleepy  ;  cerebration  is  retarded, 
and  he  consequently  takes  some  time  to  comprehend  what  is  said 
to  him,  and  is  incap;ible  of  sustained  attention  ;  this  mental  lethargy 
gradually  deepens  into  coma.  The  temperature,  if  previously 
raised,  falls  to  the  normal,  or  even  below  it ;  the  pulse  is  slow  and 
full  ;  the  respiration  is  slow  and  usually  regular,  but  may  be  of  the 
Cheyne-Stokes'  type,  especially  if  the  abscess  is  in  the  cerebellum. 
Muscular  weakness  is  as  marked  as  mental  lethargy,  but  spasm 
or  paralysis  of  certain  groups  of  muscles  may  occur,  according  to 
the  precise  locality  of  the  abscess.     Papillitis  and  optic   neuritis 
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rapidly  supervene.  The  initial  vomiting  becomes  less  or  subsides; 
constijjation  is  almost  complete,  and  there  is  anorexia. 

Third  sta^e. — As  the  third  .stage  comes  on  the  coma  deepens, 
and  there  is  rigidity  and  spasm  of  the  muscles.  Squint  is  common. 
The  pulse  fails,  the  breathing  becomes  quick  and  ceases  before  the 
heart-  In  all  cases  of  brain  abscess  the  above  symptoms  will  be 
present,  but  there  may  be  added  symptoms  due  to  the  precise 
situation  of  the  mischief,  the  obser%'ance  of  which  will  enable  the 
surgeon  to  locale  it  {see  p.  232,  vol.  ii.). 

Treatment — The  treatment  of  brain  abscess  consists  in 
early  trephining  and  free  evacuation  of  the  pus,  the  point  of 
application  of  the  trephine  being  determined  by  the  localising 
symptoms.  When  the  dura  mater  has  been  divided  and  the  brain 
exposed,  absence  of  pulsation  may  be  noted,  and  is  to  some  extent 
confirmatory  of  the  diagnosis  ;  the  abscess  should  be  sought  for 
by  carefully  introducing  into  the  brain,  in  its  supposed  direction,  a 
fine  canula  or  pair  of  sinus  forceps.  When  the  pus  is  found  the 
abscess  is  opened,  the  pus  evacuated,  and  the  shreddy  debris  re- 
moved with  a  blunt  spoon,  so  as  to  thoroughly  clean  the  cavity. 
It  should  then  be  washed  out  with  boracic  acid  solution  ;  if  this 
be  thoroughly  done  a  drainage  tube  need  not  be  used,  since  the 
brain,  relieved  of  pressure,  tends  to  bulge  and  close  the  space 
hitherto  occupied  by  the  pus.  If  a  drainage  tube  is  employed, 
Macewen  recommends  one  of  decalcified  chicken-bone,  but  its 
unnecessary  use  may  excite  irritation  of  the  brain.  The  dura  mater 
should  be  replaced  in  situ  but  not  sutured  ;  the  scalp  wound  is 
then  closed,  and  an  antiseptic  dressing  applied.  Provided  no 
drainage  tube  has  been  used,  that  the  temperature  remains  down, 
and  that  the  patient's  general  condition  does  not  otherwise  indicate, 
the  dressing  may  be  left  undisturbed  for  ten  days  ;  if,  however,  the 
conditions  attending  the  OfHrration  are  such  that  ast't^sis  has  not 
been  thoroughly  secured,  great  care  must  be  taken  that  the  dressings 
are  changed  sufficiently  often. 

In  trephining  for  al>sces5  in  the  temporo-sphenoidal  lobe,  the  pin 
of  the  trephine  should  be  placed  on  the  skull  about  one  and  a  quarter 
inch  al>ove  and  behind  the  centre  of  the  external  auditory  meatus,  and 
the  exploring  needle  should  be  directed  inwards,  and  somewhat 
ownwards  and  forwards,  but  must  not  be  pushed  in  further  than 
I  an  inch.  For  cerebellar  abscess  the  trephine  .should  be 
applied  about  one  and  a  half  inch  behind  the  centre  of  the  meatus, 
and  half  an  inch  below  Reid's  base  line  (see  p.  236,  vol.  ii.). 
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INFECTIVE    THROMBOSIS    OF    THE    INTRACRANIAL    VEXOUS    SINUSES 

Causes. — Infective  thrombosis  may  be  due  to  middle-car 
disease  or  some  infective  inflammation  occvirring  about  the  scalp, 
face,  nose,  pharynx,  or  neck  ;  il  may  albo  follow  a  wound  of  the 
scalp  or  compound  fracture  of  the  skull  if  septic  inflammation 
should  occur  The  inflammation  of  the  sinus  and  subsequent 
thrombosis  may  be  due  to  direct  spread  from  the  scat  of  primary 
inftrcticm  ;  or  a  distant  inflammation  may  set  up  phlebitis,  which 
gradually  spreads  backwards  towards  the  iinus  {retrograde pUcbitis), 
The  lateral  sinus  is  most  frequently  affected,  since,  in  the  great 
majority  r>f  rases,  disease  of  the  middle  car  is  the  primary  cause. 

Morbid  anatomy. — The  wall  of  the  sinus  is  inflamed  and 
softened  ;  ihc  endothulium  proliferates  and  desquamates,  and  the 
softened  wait  may  give  way,  but  even  should  this  happen,  haemor- 
rhage does  not  occur,  since  the  sinus  is  filled  with  clot.  The 
thrombus,  being  infected  with  micro-organisms,  rapidly  disintegrates, 
and  infective  emboli  may  thus  be  carried  into  the  general  circulation. 
The  end  of  the  tlirornbus  is,  liowever,  for  a  time  at  least,  not  charged 
with  infective  ]>ro]RTiies,  and  hence,  tlie  disintegrating  process  being 
confined  to  ihc  centre  of  the  thrombus,  a  localised  abscess  may  result 
whith  is  shut  ofl"  from  the  circulaunn.  Should  infective  emboli  be 
carried  into  the  circulation,  they  will  excite  acute  suppurative  inflam- 
mation wherever  they  lod^je.  As  the  disease  in  the  sinus  progresses 
it  will  gradually  extend  along  it,  invade  those  which  communicate 
with  it,  or  pass  along  the  veins  from  which  it  receives,  or  into  which 
it  pours,  its  blood  ;  ihus  in  the  rase  of  the  lateral  sinus,  the  throm- 
bosis may  extend  into  the  internal  jugular  or  ma.stoid  veins,  or  to  the 
other  cranial  sinuses.  The  inl^ammation  of  the  wall  of  the  sinus 
may  extend  inwards  to  the  pia  arachnoid,  exciting  acute  leptomen- 
ingitis, or,  by  a  further  inward  extension,  ab.scess  of  the  brain.  Ex- 
tending outwards,  the  inflammation  may  give  rise  to  suppuration 
between  the  dura  mater  and  the  bone  ;  and  if  the  process  should  have 
extended  along  the  emissary  veins^  there  may  be  suppuration  along 
their  course.  Maccwen  pointa  out  that  the  bone  and  soft  tissues  in 
the  neighbourhood  of  the  inflammatory  process  may  be  eroded,  dis- 
integrated, and  deeply  stained  a  dark  green  or  brown  colour;  this  be 
attributes  to  the  bacillus  pyocancus,  or  some  other  chromogenic 
organism. 

Symptoms. — Infective  thrombosis  is  ushered  in  by  cnrly  and 
repeated  rigors,  and  the  usual  severe  constitutional  symptoms  char- 
acteristic of  an  acute  infective  process.     There  is  intense  headache 
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and  vomiting ;  the  temperature  exhibits  marked  fluctuations,  rising 
perhaps  as  high  as  106"  F. ;  the  pulse  is  rapid,  small,  and  failing. 
Macewen  classifies  the  symptoms  into  three  groups-^as  piilmonar)', 
typhoid,  or  meningeal  in  type ;  but  at  the  same  time  points  out  thai  the 
symptoms  characteristic  of  each  of  these  types  are  often  intermixed. 

Pulmonary  type. — The  general  symptoms  may  merge  into  the 
pulmonary  type,  and  do  so  usually  during  the  second  week  ;  the 
symptoms  are  then  dependent  upon  the  impaction  of  infective  emboli 
in  the  pulmonary  vessels.  There  is  dyspnoea,  and  the  patient  com- 
plains of  local  pain  or  "stitch"  in  the  side.  As  successive  emboli 
lodge  in  the  lung  these  symptoms  reapfx^ar,  and  the  site  of  the  pain 
and  physical  signs  will  serve  to  localise  their  position.  Very  soon 
there  is  prune-juice  expectoration,  which  ra[udly  become  purulent  and 
extremely  offensive.  There  may  be  locali.sed  dulness,  and  ausculta- 
tion reveals  the  presence  of  coarse  riUcs  and  other  signs  indicative  of 
infective  pneumonia.  Occasionally  extension  through  the  diaphragm 
leads  to  hepatic  abscess.  The  patient  usually  dies  in  from  two  to 
four  weeks. 

Typhoid  or  abdominal  type. — The  symptoms  of  this  t>-pe  so 
closely  resemble  those  met  with  in  typhoid  fever  that  the  differential 
diagnosis  may,  for  a  time  at  least,  be  very  difficult  or  impossible. 
The  absence  of  the  characteristic  rash  and  the  presence  of  chronic 
ear  disease  and  intense  headache,  which  persists  even  in  the  presence 
uf  delirium,  are  the  main  diagnostic  signs  of  thrombosis.  The  patient 
rapidly  falls  into  the  typhoid  state,  and  vomiting,  with  persistent 
diarrhcea,  set  in  ;  drowsiness  becomes  lethargy,  which,  deepening  into 
coma,  rapidly  terminates  in  death. 

Mening'eal  type. — This  Is  the  rarest  tj'pe  of  symptoms.  It  Is 
usually  associated  with  one  of  the  foregoing,  and  is  dependent  upon 
associated  leptomeningitis.  Khere  is  violent  headache,  constant 
vomiting,  with  high  temperature,  spasm,  and  tonic  coturaction  of 
groups  of  muscles,  great  restlessness,  and  mental  agitation.  Strabis- 
mus is  common.  The  head  is  sometimes  retracted,  and  delirium 
deepens  into  coma.  If  the  patient  survive  long  enough  the  process 
ill  extend  to  the  spinal  meninges. 

In  all  cases  of  infective  thrombosis,  if  the  process  extends  to  the 
emissary  veins,  there  will  be  (i;dema,  puffiness,  pain,  and  tenderness 
along  the  course  of  the  infected  vein  ;  and  should  suppuration  occur, 
the  lociil  signs  will  increase,  and  fluctuation  become  apparent.     The 

toid  vein  should  be  specially  examined  where  it  leaves  the  mastoid 
foramen. 

Treatment — The  preventive  treatment  consists  in  the  observ- 


< 


230 


MANUAL  OF  SURGERY 


CHAP. 


ance  of  strict  asepsis  in  all  injunes  of  the  head,  in  the  antiseptic 
treatment  of  ear  disease,  and  those  infective  processes  about  the  head 
or  face,  e^.  erjsipclas,  which  may  be  the  origin  of  the  mischief.  The 
general  plan  of  treatment  may  be  best  indicated  by  a  reference  to 
that  adopted  in  thrombosis  of  the  lateral  sinus.  If,  in  such  a  case, 
there  is  evidence  that  the  process  has  extended  to  the  internal  jugular 
vein,  this  should  be  ligaiuretl  in  the  lower  part  of  the  neck,  in  order 
to  prevent  ibe  passage  of  infective  emboli  tu  the  puhnonar)"  vessels. 
The  sinus  is  then  exposed  through  an  incision  from  the  tip  of  the 
mastoid  process  to  the  posterior  root  of  the  zygoma,  the  bone  is 
denuded,  and  the  trephine  applied  ;  enough  l>one  must  be  cut  away 
to  thoroughly  expose  the  sinus.  As  the  bone  is  removed,  pus  may 
escape  from  between  it  and  the  sinus.  The  wall  of  the  sinus  is  now 
freely  incised,  and  the  disintegrating  thrombus  removed  with  a  small 
spoon,  or  by  syringing  through  the  vein  from  below.  Bleeding  may 
or  may  not  occur ;  hut  in  either  case  the  subsequent  treatment  is  the 
same.  The  wound  should  be  plugged  with  iodoform  gauze,  in  such 
a  manner  that  the  dinded  wall  of  the  sinus  is  doubled  into  the  in- 
terior, and  thus  he3]»s  to  obliterate  it.  If  there  be  any  abscess  round 
a  vein  to  which  tht  process  has  extended,  it  must,  of  course,  be 
opened,  treated  with  antiseptics,  and  thoroughly  drained.  These 
cases  are  extremely  fatal,  and  nothing  short  of  radical  treatment 
offers  a  chance  of  success. 


JACKSONIAN    OR    FOCAL    EPILEPSY 

Causes. — ^V^len  any  part  of  the  sensorimotor  area  of  the  cortex 
of  the  brain  is  the  scat  of  an  irritative  lesion,  the  patient  exhibits 
certain  symptoms  collectively  known  as  Jacksonian  epilepsy,  the  pre- 
cise nature  and  sequence  of  which  de[>end  upon  the  actual  seal  of  the 
mischief  in  the  area  mentioned. 

Etiology.  —  Many  dilTerent  pathological  conditions  may  give  rise 
to  Jacksonian  epileifsy,  and  although  it  is  usually  easy  to  arrive  at  a 
definite  conclusion  as  to  the  locality  of  the  lesion,  it  is  often  impos- 
sible to  determine  its  nature.  Sometimes  no  pathological  lesion  is 
found. 

Most  cases  are  due  to  injury ;  thus  there  may  be  a  depressed 
fragment  of  bone,  an  old  blood  clot  or  blood  cyst,  adhesion  and 
thickening  of  the  meninges,  or  a  scar  in  the  brain  as  the  result  of 
laceration  or  hremorrhage. 

In  rare  cases  the  fits  are  reflex,  and  are  due  to  irritation  from  a  sc:ar 
in  the  scalp,  or  sclerosis  of  the  bone.     Jacksonian  epilepsy,  occurring 
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independently  of  injury,  may  arise  from  the  pressure  of  a  tumour, 
chronic  inciiiiigilis,  cerebral  hemorrhage,  throinbosis,  or  embolism. 
Symptoms. — The  attack  begins  with  perverted  sensation  in  the 
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part  over  which  the  affected  area  presides ;  there  is  tingling  or  numb- 
ness, soon  followed  or  accompanied  by  inuscuku  twitchings,  whkh 
are  most  intense  in  those  muscles  connected  with  the  point  of  ^jreaiesl 
irritation,  and  affect  others  less  strongly. 
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The  attack  may  at  first  he  limited  to  one  group  of  muscles,  and 

the  convulsions  be  slight ;  but  as  tlie  pathological  lesion  becomes 
more  marked  and  advances  to  adjacent  areas  of  the  cortex,  other 
muscles  are  affected,  though  at  first  in  a  less  degree. 

Dr.  Allen  Starr  aptly  likens  this  to  the  ripples  produced  by 
throwing  a  stone  into  a  pond  ;  the  greatest  effect  is  produced  at  the 
point  of  impact,  the  ripples  gradually  fading  away  towards  the  margin. 

After  a  convulsive  attack  (which  is  not  usually  accompanied  by 
loss  of  consciousness)  there  may  be  a  feeling  of  muscular  weakness, 
or  even  temporary  paralysis  or  anaesthesia  from  exhaustion  of  the 
centres. 

If  the  cortical  irritation  involves  the  sf>ecch  centre,  it  occasions 
aphasic  epilepsy  ;  if  the  frontal  lobe  is  the  seat  of  the  mischief,  there 
may  be  temporar>'  mental  aberration  or  delusions ;  and  soon  accord 
ing  10  the  situation  of  the  lesion,  the  locality  of  which  must  be 
diagnosed  by  a  knowledge  of  the  method  of  attack,  the  order  in 
which  the  convulsions  of  the  different  groups  of  muscles  occur,  and 
any  special  symptoms  which  may  present  themselves  (see  Cerebral 
Localisation,  p.  s.'^^,  vol.  ii.). 

Treatment  by  trephining. — All  cases  of  true  Jacksonian 
epilepsy  should  be  submitted  to  o[»eralion  as  soon  as  the  locality  of 
the  irritation  has  been  definitely  diagnosed.  If  the  pathological  con- 
dition present  is  cafuble  of  removal,  permanent  cure  may  result ;  but 
in  many  cases  the  fits  recur  after  a  time.  This  recurrence  may  be 
due  to  the  initation  of  the  necessarily  resulting  scar  in  the  brain,  or 
to  thickening  and  adhesion  of  the  membranes.  Failure  to  perma- 
nently benefit  the  patient  is,  at  present,  more  common  than  success. 

If  the  epileptic  attacks  are  general,  or  arc  due  to  a  cause,  the 
scat  of  which  cannot  be  duly  localised,  and  especially  if  there  is  a 
history  of  epilepsy  in  the  family,  operative  interference  is  unjustifiable. 


MICROCEPHALIC    IDIOCY 

Causes  and  effects. — Microcephalic  idiocy  may  be  due  (i)  to 
a  developmental  defect  of  the  brain,  or  (2)  to  some  pathological  condi- 
tion, arising  ///  ///c/v  or  after  birth,  which  causes  an  arrest  of  growth 
of  the  bruin  and  hence  favours  premature  union  of  the  cranial  sutures, 
thereby  preventing  any  increase  of  ccrcbrnl  development  even  if  the 
pathological  condition  is  itself  remediable.  In  the  latter  class  of 
cases  the  surgeon  may  provide  room  for  the  growth  of  the  brain  by 
removing  a  [>ortion  of  the  cranial  vault,  as  suggested  and  practised 
by  Lannelonguc. 
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It  is  obvious,  however,  thai  craniectomy  is  only  suitable  to 
certain  cases,  and  the  good  to  be  derived  from  it  is  very  limited 
in  aJl. 

Dr.  Allen  Starr  points  out  that  microcephaly  may  give  rise  to  one 
of  three  types  of  symptoms — motor,  sensory,  or  mental — all  of  which 
may  be  associated  with  epilepsy,  and  may  be  met  with  in  the  same 
patient,  one  type  usually  predominating;. 

When  the  nmtor  funciiuns  artj  specially  affected,  there  is  infantile 
cerebral  hemiplegia,  either  dating  from  birth  or  coming  on  soon  after- 
wards, and  being  dependent  on  cerebral  inflammation  or  meningeal 
hemorrhage  due  to  injury  during  birth. 

The  mental  symptoms  may  take  the  form  of  simple  imbecility,  or 
the  child  may  be  merely  dull  of  intellect,  troublesome  to  manage, 
wayward,  and  utterly  deficient  in  self-control. 

Sensory  defects  are  exhibited  as  deaf-mutism^  blindness,  or  hemi- 
anopsia. 

The  situation  of  the  lesion,  and  not  its  nature^  determine  which 
type  of  symptoms  the  child  presents.  The  pathological  conditions 
which  have  been  found  are  atrophy  or  sclerosis  of  the  brain,  hydro- 
cephalus, meningeal  haemorrhage,  cysts,  meningoencephalitis,  and 
cerebral  softening.  In  some  cases  there  is  merely  an  arrest  of 
development  without  any  naked-eye  changes. 

Treatment. — The  operation  of  craniectomy  is  most  safely  per- 
formed in  two  or  more  sittings,  a  small  portion  of  bone  being  removed 
each  time.  If  the  whole  be  taken  away  at  once,  the  shock  is  great 
and  may  prove  fatal.  The  bone  is  taken  away  on  one  side  of  the 
middle  line,  a  strip  alx)Ut  half  an  inch  wide  being  removed  in  a  longi- 
tudinal direction.  The  dura  must  be  opened  and  the  brain  examined 
to  discover  if  the  lesion  present  is  amenable  to  any  radical  treatment. 
If  the  brain  Ix:  found  sclerosed  or  atrophied,  no  benefit  can  be  ex- 
pected. The  most  hopeful  cases  are  those  in  which  the  operation 
reveals  a  cyst,  an  old  hasmorrhage,  or  intracranial  tension. 

.'\fter  the  operation  every  care  must  be  taken  to  improve  the 
child's  general  condition,  and  carefully  educate  him. 

At  present  the  real  value  of  craniectomy  in  these  cases  is  sud 
jvdict,  but  its  success,  in  properly  selected  cases,  has  been  sufficient 
to  foster  hopes  for  the  future. 

HYDROCEPHALUS 

Hydrocephalus  may  be  congenital  or  acquired.  The  fluid  may 
be  within  the  ventricles  {II,  inUrttus\  or  in  the  sub-arachnoid  space 
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{H.   extemus),   the  latter  being  i:sually  secondary  to   the  former. 

The  accumulation  of  fiuid  is  sometimes  acute,  e.g.  in  meningitis. 

Cong^enital  hydrocephalus  is  dependent  on  unknown  causes, 
and  is  often  associated  with  spina  bifida.  The  head  rapidly  in- 
creases in  size,  the  fontanellcs  and  sutures  bulge,  and  the  brain 
substance  suffers  proportionately  to  the  pressure  to  which  it  is 
subjected.  Congenital  hydrocephalus,  unless  severe  in  degree,  is 
not  incompatible  with  long  life. 

Acquired  chronic  hydrocephalus  may  be  due  to  meningitis, 
to  obstruction  of  the  veins  of  Oalen,  or  of  the  straight  sinus  by 
the  pressure  of  a  tumour;  in  other  cases  no  obvious  cause  is 
present  The  symptoms  are  those  of  general  compression,  the 
actual  cause  of  which  it  is  frequently  impossible  to  determine. 
Usually  the  case  progresses  to  a  fatal  termination  unless  the  primary 
lesion  causing  the  hydrocephalus  can  be  removed  or  cured. 

Surg^lcal  treatment  is  adopted  with  a  view  to  relieving  intra- 
cranial tension  ;  it  is,  however,  very  rarely  curative,  since  withdrawal 
of  the  fluid  does  not  remove  the  disease  causing  its  accumulation. 
Broca  has  successfully  drained  the  ventricles  of  a  microcephalic 
idiot  four  years  of  agCj  whose  mental  and  physical  condition  was 
thereby  very  materially  improved.  The  ventricles  may  be  aspirated 
by  introducing  a  fine  needle  into  the  cavity  through  the  anterior 
fontanelle  near  the  side  so  as  to  avoid  injury  to  the  superior 
longitudinal  sinus. 

Drainag:e  may  be  provided  through  a  trephine  opening  made 
one  and  a  quarter  inch  above  and  behind  the  external  auditory 
meatus.  The  needle  is  then  pushed  into  the  brain  in  a  direction 
towards  a  point  two  inches  above  the  opposite  meatus,  a  strand 
of  horse-hair  is  introduced,  and  thus  drainage  is  provided. 

Keen  advises  that  if  the  escape  of  fluid  is  not  free  enough  the 
operation  should  l)e  repeated  on  the  opposite  side,  and  the  ventricles 
occasionally  irrigated  with  warm  boracic  solution. 

In  acute  hydrocephalus  dependent  on  meningitis,  it  is  proposed 
to  drain  the  subarachnoid  space  through  an  lipening  in  the  occipital 
region,  a  probe  bting  passed  beneath  the  lower  surface  of  the  cere- 
bellum until  the  escape  of  fluid  shows  that  the  subarachnoid  space 
has  been  opened.  In  one  case  in  which  I  performed  this  operation 
in  a  young  child  with  tubercular  meningitis  the  relief  was  rapid  and 
very  marked,  but  the  child  died  from  the  effects  of  the  disease 
within  a  short  time. 
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Varieties. — Dr.  Hale  White,  in  a  series  of  100  cases  of  brain 
tumours,  found  45  tubercular^  24  glioma,  ro  sarcoma,  5  cancer, 
5  gunimata,  4  cystic,  2  glio-sarconia,  i  lymphoma,  1  myxoma,  and 
3  doubtful.  Psammoma,  cholesteatoma,  lipoma,  teratoma,  and 
dermoids  have  all  been  met  with,  but  are  very  rare.  '1  he  precise 
nature  of  the  tumour  in  any  case  must  nearly  always  be  merely  a 
matter  for  conjecture,  but  the  presence  of  tubercle  or  sj-philis  are 
suggestive. 

Seat — In  children  most  tumours  are  met  with  in  the  cerebral 
axis  or  the  cerebellum,  while  in  adults  the  cerebral  cortex  is  a  usual 
situation^  and  it  is  la  tumours  so  situated  that  surgical  treatment  is 
appliral)le.      Moat  tumours  are  situated  in  the  white  substance. 

Effects.— The  effects  produced  by  any  tun^our  depend  on  its 
size,  situation,  rapidity  of  growth,  and  on  its  precise  nature.  As  a 
tumour  grows  it  replaces  the  nervous  tissue,  which,  undergoes 
atrophy,  degeneration,  and  softening.  Inflammation  of  varying 
intensity  may  be  excited,  especially  if  the  tumour  itself  is  of  an 
inflammatory  nature  (gumma  or  tuberclt),  and  the  process  may 
spread  to  the  meninges,  which  Ix-come  adherent.  Nerve  trunks 
may  be  compressed  or  stretched,  or  incorporated  in  the  growth  ;  if 
the  latter  be  so  situated  that  important  veins  are  compressed  there 
will  be  congestion  and  tedema.  When  the  tumour  is  large  there 
may  be  signs  of  general  couipressioa,  and  if  it  is  located  near  the 
pons,  the  consequent  obstruction  of  the  aqueduct  of  Sylvius  and  of 
the  veins  of  Galen  may  induce  hydrocephalus  and  further  intra- 
crarvial  tension. 

Symptoms. — Severe  and  constant  headache,  vertigo,  vomiting, 
constipation,  optic  neuritis,  and  epileptiform  attacks,  or  paralysis, 
are  the  leading  features  of  cerebral  tumour,  for  a  full  account  of  the 
symptoms  of  which  the  reader  is  referred  to  a  work  on  Medicine. 
The  situation  of  the  pain  is  no  guide  to  that  of  the  tumour,  as  it  may 
be  referred  to  some  distant  fiart  oC  the  head.  Certain  localising 
symptoms  may  indicate  the  position  of  the  growth ;  a  subcortical 
tumour  n\ay  produce  local  signs  similar  to  those  of  a  cortical  growth, 
but,  unlike  it,  is  incapable  of  surgical  removal.  Of  these  local  signs, 
it  may  be  briefly  stated  that  a  tumour  in  the  occipital  lobe  will 
produce  hemianopsia;  in  the  parietal  lobe,  motor  and  sensory 
irritation  or  paralysis,  according  to  whether  the  tumour  is  merely 
producing  irritation  of,  or  hns  destroyed,  the  conical  centres;  in  the 
frontal  lobe,  mental  lethargy  and   motor  changes  ;  and  in  the  left 
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parietal  or  left  temporal   lobes,   word -blindness   or  word-deafn 
respectively. 

When  the  cerebellum  is  the  seat  of  the  growth  the  symptoms 
usually  develop  rapidly  ;  there  is  marked  vertigo,  and  as  the  middle 
lobe  becomes  involved^  cerebellar  ataxia  and  staggering  (often,  but 
not  necessarily,  to  the  opposite  side)  make  their  appearance.  Tumours 
of  the  cerebral  axis  and  cerebellum  soon  alTect  the  nerves,  and  thus 
the  side  on  which  the  growth  is  present  may  usually  be  diagnosed. 
In  the  early  singes  of  ^rowtli  the  syinptoms  are  those  of  irritation 
only,  />.  convulsions  and  pain  along  the  paths  presided  over  by  the 
part  of  the  brain  affected  ;  but  later  on  when  the  cerebral  tissue 
has  degenerated  these  signs  give  place  to  paralysis  and  anaesthesia. 

Treatment — In  view  of  the  fatal  issue  of  cerebral  tumour  an 
attempt  may  be  made  to  remove  the  growth  in  suitable  cases. 
Unforlunately  the  number  of  these  is  small — probably  not  ex- 
ceeding 7  percent.  Even  in  cases  where  the  tumour  cannot  be 
removed,  some  benefit  has  been  conferred  by  trephining  and 
consequent  relief  of  tension. 

Trephining  is  indicated  in  cases  where  the  position  of  the 
tumuur  can  be  clearly  ascertained  by  localising  symptoms  to  be  in 
the  cortex  of  the  cerebrum  ;  most  cerebellar  tumours  are  incapable 
of  removal,  and  all  basic  growths,  and  those  of  the  cerebral  axis,  are 
necessarily  unfit  for  operation.  Operations  on  the  cerebellum  are 
very  dangerous. 

The  most  successful  cases  are  those  in  which  the  tumour  is 
hard  and  not  very  vascular,  or  is  cystic.  Some  consider  that 
tubercular  masses  are  not  suitable  for  surgical  interference,  as  they 
are  frequently  multiple,  and  their  removal  is  often  followed  by  a 
recurrence.  If  there  are  syniptoms  pointing  to  multiple  lesions  no 
operation  is  justifiable. 

In  all  cases,  in  view  of  the  uncertainly  as  to  the  nature  of  the 
tumour,  anti-.syphilitic  remedies  should  be  employed  for  at  least 
a  month  before  oi)eratinn,  although  some  surgeons  deny  their  power 
to  cause  absorption  of  cerebral  gummata. 
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The  Spinal  Cord  and  its  Membranes 

meningitis  and  myelitis* 

Meningitis  may  arise  as  the  consequence  of  any  damage  to  the 
spinal  column,  but  is  a  rare  sequel.     The  inflammation  may  b^n 

1  For  .1  full  nccount  of  these  diseases  the  reader  is  referred  lo  a  work  on  Utc 
Diftcases  of  Uu  Nervous  Systciu. 
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external  to  the  dura  (external  pachymeningitis)^  or  in  the  pia  mater 
{Uptomenin^itis\  Meningitis  may  also  complicate  spinal  caries  or 
new  growths  of  the  column  or  cord,  and  may  occur  in  cases  of 
spina  bifidii,  severe  bed-sores,  and  after  the  operation  of  laminectomy. 
The  inflammation  may  be  acute  or  chronic,  suppurative  or  non- 
suppurative, according  to  its  cause.  When  the  inflammation  begins 
as  a  leptomeningitis  the  cord  may  participate  {meningo-tnyditis). 

Symptoms. — When  the  inflammation  occurs  as  a  consequence 
of  injur)',  the  symptoms  usually  make  their  npi>carance  within  a  few 
days.  There  is  considerable  radiating  pain  which  is  aggravated  by 
movement,  and  spasm  or  rigidity  of  the  muscles  in  consequence  of 
irritation  of  the  nerve  roots,  but  if  the  patient  survive  long  enough, 
tiicse  signs  are  replaced  by  anaesthesia  and  paralysis  as  the  cord  or 
nerves  become  compressed  by  accumulaiLd  inflammatory  products. 
Tliere  is  retention  of  f:eces  and  urine,  followed  by  paralysis  of  the 
sphincters  and  incontinence.  In  acute  cases,  especially  those  due  to 
septic  infection,  the  temperature  may  rise  even  to  108'  F.  or  higher, 
and  marked  constitutional  disturbance  is  present.  When  the  in- 
flammation begins  external  to  the  dura  the  pus  may  find  its  way 
backwards,  and  cause  redness  and  tedcma  of  the  skin. 

In  acute  cases  the  patient  usually  soon  succumbs,  but  if  the 
inflammation  is  chronic  he  may  survive,  although  recovery  is  in- 
complete and  the  patient  permanently  paralysed  as  to  some  of  his 
muscles,  and  sensorj'  diminution  is  present. 

Treatment — .Absolute  rest  in  the  horizontal  position  is 
essential  Local  cold  may  be  beneficial,  and  mercury  internally 
is  strongly  recommended  by  some.  If  there  is  an  open  wound, 
and  the  inflammation  is  of  a  septic  nature  and  accompanied  by 
suppuration,  free  exit  must  be  given  to  the  exudation,  and  for  this 
purpose  laminectomy  may  be  necessary.  If  the  condition  becomes 
chronic,  counter-irritation  to  the  spine,  combined  with  the  internal 
use  of  mercury  and  potassium  iodide,  should  be  the  treatment 
employed. 


TUMOURS   AND   INFLAMMATORY   GRANt'LOMATA  OF  THE  SPINAL  CORD 
AND    MEMBRANES 

Varieties  and  situation. — Lipomaia  and  hydatid  cysts  nuy 
originate  outside  the  dura  ;  the  former  are  congenital  in  origin,  and 
are  sometimes  associated  with  spina  bifida.  Sarcoma,  glioma, 
myxoma,  gumma,  and  tubtrrular  deposits  may  grow  primarily  from 
the  pia  mater  or  in  the  cord.     Neuromata  of  the  nerve  roots  and 
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nerves  of  the  cauda  equina  are  sometimes  met  wiih.     Neuromata, 

sarcomata,  and  gliomalaare  not  infrequently  multiple  when  springing 
from  the  membranes  or  nerve  roots,  but  tumours  onginaiing  in  the 
cord  itself  are  usually  single.  Tumours  within  the  spinal  canal 
never  attain  a  large  size  owing  to  their  unyielding  environment. 

Symptoms. — The  symptoms  of  tumour  of  the  cord,  membranes, 
or  nerve  roots  are  often  slow  in  their  appearance,  but  are  gradually 
progressive  in  character,  and  may  be  suddenly  accentuated  by  the 
advent  of  myelitis.  When  the  niembmnes  or  nerves  are  the  .seat  of 
the  mischief  the  onset  of  symptoms  may  be  more  marked,  and  the 
symptoms  themselves  be  more  severe,  but  perhaps  not  so  wide- 
spread ;  they  are  often,  at  first  at  least,  unilateral,  but  ultimately 
affect  both  sides,  either  from  direct  implication  of  the  cord,  or  from 
pressure  or  myelitis.  At  first  the  symptoms  are  dependent  upun 
irritation  o(  the  cord  or  nerves,  later  on  upon  destruction  of  the 
nerve  fibres. 

Sensation  is  first  aflfccted.  The  patient  complains  of  constant 
dull  aching  in  the  back,  accompanied  by  paroxysmal  attacks  of 
burning  or  gnawing  pain  which  may  be  of  extreme  intensity, 
especially  in  the  case  of  tumours  of  the  membranes  or  nerve  roots. 
At  the  level  of  irritation  there  is  often  a  feeling  of  tight  constriction  ; 
the  pain  is  not  present  above  this  point,  but  is  most  intense 
along  the  course  of  the  nerves  directly  implicated  ;  it  is  also  felt 
more  or  less  in  all  parts  below.  Sooner  or  later  the  hypersesthesia 
is  succeeded  by  anaesthesia  as  the  sensory  paths  become  destroyed  ; 
the  loss  of  sensation  is  usually  subsequent  to  motor  palsy,  with  the 
distribution  of  which  it  corresponds,  but  when  the  Uimour  is  situated 
above  the  lower  dorsal  region  the  sensory  symptoms  are  present  on 
the  opposite  side,  provided  the  symptoms  as  a  whole  are  unilateral 

Motion  is  affcrted  subsequently  to  the  appearance  of  pain. 
During  the  stage  of  irritation  there  is  muscular  spasm  or  rigidity 
which  may  cause  contraction  of  the  limbs.  The  spasm  and  rigidity 
occur  especially  in  those  muscles  supplied  by  the  ner\e,  the  root  of 
which  is  chiefly  implicated,  but  are  also  present  to  a  greater  or  less 
extent  in  all  parts  below  the  lesion.  In  unilateral  cases  the  muscular 
symptoms  are  on  the  side  of  the  lesion  ;  but  it  must  be  rememlx-red 
that  sooner  or  later  both  sides  of  the  cord  will  be  implicated.  When 
the  ner%*e  fibres  are  destroyed  the  spasm  and  rigidity  are  replaced 
by  paralysis,  which  is  gradually  progressive  and  accompanied  by 
rapid  and  marked  muscular  atrophy,  especially  when  the  tumour  is 
situated  in  the  lumbar  region. 

The  reflexes  are  lost  when  the  lumbar  cora  is  aflected,  but 
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when  the  lesion  is  higher  up  they  are  at  first  increased  and  sub- 
sequently lost. 

Vasomotor  and  trophic  chang-es,  similar  to  those  met  with  in 
injuries  of  the  cord,  may  make  their  appearance  in  the  later  stages 
(p.  2 78,  vol.  ii.). 

Diag'tiosis. — The  fact  that  the  symptoms  are  dependent  upon 
the  presence  of  a  growth  is  inferred  from  the  severe  and  early  pain, 
with  symptoms  of  irritation  of  the  ner\-e  roots  subsequently  giving 
place  to  those  of  destruction  as  the  growth  increases  in  size ;  the 
absence  of  signs  indicative  of  caries  is  confirmatory  endence. 

Diagnosis  of  the  seat — Growths  originating  within  the  cord 
usually  produce  bilateral  symptoms,  which  begin  indefinitely,  pro- 
gress slowly,  and  arc  not  acute  in  intensity. 

When  the  membranes  or  nerv'c  roots  are  the  primary  seal,  the 
signs  of  irritation  come  on  more  rapidly,  are  more  severe,  and  may 
be  at  first  distinctly  unilateral. 

The  level  of  the  tumour  is  diagnosed  by  noting  the  upper 
horizontal  level  of  the  motor  and  sensory  symptoms,  and  that  the 
special  groups  of  muscles  which  may  be  first  affected  rcfur  the 
source  of  irritation  to  a  particular  nerve  root.  Tumours  originating 
within  the  cord  may  be  two  or  three  vertebrae  above  the  upper 
level  of  the  symptoms,  owing  to  the  fact  that  the  ner\es  originate 
higher  up  within  the  canal  than  the  !evi;l  at  which  they  escape  and 
are  distributed ;  the  degree  of  obliquity  varies  in  the  different 
regions  of  the  column.  When  the  membranes  or  nerves  are 
primarily  affected  this  difference  in  the  level  of  the  lesion  and  the 
symptoms  is  not  necessarily  present,  for  the  tumour  may  implicate 
the  nerve  at  any  part  of  its  course  within  the  canal  and  not 
necessarily  at  its  root. 

Diagnosis  of  the  nature  of  the  growth. — This  is  usually 
impossible,  except  in  the  case  of  syphilitic  gummata  in  which  the 
symptoms  will  improve  under  treatment. 

Treatment — In  all  cases  anti-sy[>hilitic  remedies  must  be  used 
for  at  least  a  month  ;  but  tf  these  fail  to  cause  marked  improve- 
ment, the  propriety  of  an  exploratory  laminectomy  must  be  con- 
sidered, and  should,  in  view  of  the  fatal  termination  of  these  cases, 
be  undertaken,  provided  there  is  no  evidence  to  show  tiiat  other 
tumours  are  present  in  the  body. 

If  an  operation  is  contra-iiwlicated,  the  treatment  must  be 
directed  towards  the  relief  of  pain,  the  amelioration  of  any  symptom 
which  may  develop,  and  the  avoidance  of  bed-sores  and  other  truphic 
changes  which   may  occur.     The  pain  is  sometimes  considerably 
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benefited  hy  laminectomy  owing  to  the  relief  of  pressure,  even  when 
ii  is  found  that  removal  of  the  growth  is  impossible. 
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SYRINGOMYELIA 

By  syringomyelia  is  meant  a  condition  of  dilatation  of  the 
central  canal  of  tlie  spinal  cord,  round  which  is  a  gliomalous 
growth.  It  is  probable  th:it  the  condition  of  dilatation  is  con- 
genital, the  new  growth  being  a  later  cpiphenomenon.  As  the 
glioma  grows  it  encroaches  upon  the  nen'ous  tracts,  destruction 
of  which  aiuses  the  clinical  phenomena.  Owing  to  degeneration 
of  the  growth,  cavities  appear  in  it.  Syringomyelia  usually  affects 
the  cervical  enlargement  and  the  upper  dorsal  cord,  but  may  extend 
throughout  its  entire  length. 

Symptoms ^The  clinical  signs  usually  manifest  themselves 
between  fifteen  and  twenty  years  of  age,  and  may  run  a  course 
extending  over  many  years.  Muscular  atrophy  and  consequent 
weakness  is  present  in  the  parts  presided  over  by  the  affected 
portion  of  the  cord,  and  hence  is  usually  seen  in  the  upper  limbs 
affecting  one  or  both  sides,  according  to  the  direction  and  extent 
of  the  gliomatous  growth.  The  deep  reflexes  arc  exaggerated; 
ordinary  tactile  and  muscular  sensation  are  generally  unaffected,  but 
sensations  of  pain  and  heat  are  lost.  Sometimes  ordinary  sensation 
is  abolished,  and  this,  in  conjunction  with  tlie  loss  of  the  trophic 
nervous  influence,  may  lead  to  inflammatory  lesions  which  are,  how- 
ever, painless.  There  is  tenderness  and  pain  over  the  portion  of 
the  column  corresponding  to  the  cord  lesion. 

Joint  afTeetlons. — The  joint  affections  are  very  similar  in 
their  nature  to  llio^ie  met  with  in  locomotor  ataxy  (p.  179).  The 
joints  usually  affected  are  those  of  the  u[)per  limbs,  since  these  are 
in  connection  with  the  cer\'ical  enlargLMuent  The  articular  car- 
tilages and  ends  of  the  bones  undergo  gradual  atrophy  and  wearing 
away,  which  may  be  the  leading  clinical  feature.  At  the  articular 
margins  there  is  some  overgrowth  with  the  formation  of  osteophytes, 
and  ossific  masses  m.iy  be  present  in  the  capsule,  ligan>ents,  and 
periaritcular  structures  which  are  more  or  less  thickened ;  the 
synoviiU  fringes  are  hypertrophied,  and  in  the  movements  of  the 
joint  maybe  detached  as  loose  bodies;  the  atropliied  bones  may 
undergo  spontaneous  fracture.  As  in  tabes,  so  in  syringomyelia,  the 
joint  affection  is  ushered  in  with  sudden  painless  effusion  which 
may  ;*s  suddenly  disapt)ear,  leaving  the  joint  much  as  it  was  before. 
A  recurrence  of  the  effusion  vrith  gradual  progression  of  tlie  patlio- 
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I  logical  changes  induces  relaxation  of  the  hgamcnts,  sometimes  re- 
I  suiting  in  5[>ontanoous  dislucattun.  Supijuralioii  may  occur,  but 
I         seldom  does  so. 

Treatment — The  utmost  that  can  be  done  is  to  promote  the 
general  health  by  the  adoption  of  ordinary  principles.  As  regards 
the  joint  affection  the  treatment  is  that  of  Charcot's  disea.se 
I  (p.  181);  but  should  suppuration  occur,  the  joint  must  be  opened 
^^  and  drained.     No  treatment  can  benefit  the  morbid  condition, 
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Etiology. — Caries  of  the  spine  occurs  with  about  equal 
quency  in  the  two  sexes,  and  usually  makes  its  ai>pearance  be- 
tween the  periods  of  complete  primar)-  dentition  and  adolescence  ; 
as  age  advances  it  becomes  increasingly  rare,  but  may  occur  even 
after  middle  life,  and  in  such  cases  may  be  due  to  syphilis. 

Tubercle  is  the  cause  par  exaUence^  and  it  not  infrequently 
happens  that  the  patient  bears  evidence  of  tubercular  disease  else- 
where, such  as  enlarged  cer\'ical  glands  or  chronic  subcutaneous 
abscesses.  Spinal  caries  is,  like  other  tubercular  manifestations, 
especially  prone  to  attack  weakly  so-called  strumous  children,  the 
poorer  classes  rather  than  the  more  prrosperous,  and  those  hving 
amid  the  poverty  and  deficient  hygienic  surroundings  of  a  large 
city. 

In  many  cases  there  is  a  history  of  antecedent  injury  which 
may,  however,  have  been  so  trivial  that  but  little  attention  was  paid 
to  il  at  the  time  ;  no  doubt  traumatism  does  play  a  part  in  deter- 
mining the  development  of  the  tubercular  process,  though  perhaps 
not  such  an  important  part  as  some  suppose. 

Morbid  anatomy.  —  Pott's  disease  usually  affects  the  lower 
dorsal  or  dorso-lunibar  region,  but  no  part  of  the  column  is  exempt. 
The  morbid  process  may  begin  in  one  vertebra  only,  or  may  start  as 
[separate  foci  of  disease  in  two  or  more  ;  generally  speaking,  the 
prognosis  is  more  hopeful  when  The  disease  is  limited  in  extent, 
even  if  the  actual  amount  of  damage  inflicted  on  any  individual 
vertebra  be  great.  While  it  is  questionable  if  the  mischief  can  arise 
primarily  in  the  intervertebral  disics,  it  is  certain  that  the  bodies  are 
usually  the  point  of  attack,  and  thai  the  disease  nearly  always  remains 
Hmited  to  them  and  the  discs  (Lig.  85,  p.  242).  This  proneness  of 
the  bodies  to  inflammation  is  partly  due  to  the  amount  of  cancellous 
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tissue  present,  and  partly  to  the  fact  that  they  bear  the  chief 
weight  of  the  trunk,  and  are  hence  more  liable  to  injur}'.  The  in- 
flammation may,  and  usually  docs,  begin  just  beneath  the  periosteum 

on  the  anterior  surface  of  the  body,  but 
it  may  start  in  the  centre  or  posteriorly  ; 
not  infrequently  it  is  a  genuine  cpi- 
physiiis  originating  at  the  epiphysuiry 
line  on  the  upper  or  lower  surface  uf 
the  body.  The  neural  arches  may  \k 
secondarilyinvolvcd,  but  primary  disease 
in  this  situation  is  of  extreme  rarity. 

The  cancell;j.ted  bone  is  destroyed 
by  tlic  inflammation,  and  its  place 
occujiied  by  granulation  tissue  contain- 
ing typical  lulx-Tcular  nodules.  The 
changes  are  precisely  similar  to  those 
described  as  occurring  in  rarefaclivc 
osteitis  (see  p.  124).  When  there  are 
several  foci  of  disease,  the  affected 
vertebra:  may  he  riddled  with  caseous 
areas,  and  in  macerated  specimens 
present  numerous  more  or  less  rounded 
caNHties  suggesting  the  appearance  of 
Gruy^re  cheese.  By  the  coalescence 
of  adjacent  areas  of  disease  and  by 
gradual  invasion,  more  or  less  extensive 
destruction  of  the  bodies  and  inter- 
vertebral discs  occurs,  and  the  strength  of  the  column  is  propor- 
tionately diminished.  The  destruction  lends  to  si)read  anteriorly 
rath-T  than  posteriorly,  and  hence  in  the  majority  of  cases  the 
spinal  canal  is  not  encroached  upon,  although  this  may  occur  as  will 
be  presently  shown.  When  the  process  has  advanced,  the  bodies 
are  worm-eaten  in  appearance,  and  the  inflamed  area  is  occupied  by 
inflammatory  material  which,  owing  to  its  low  v:xscularity,  becomes 
caseous  ;  it  contains  particles  of  destroyed  bone,  and  sometimes 
small  sequestra. 

If  the  disease  has  been  early  recognised  and  carefully  treated, 
and  the  jjaiient  is  not  strongly  predisposed,  the  caseous  mass  may, 
as  in  tubercular  inflammation  elsewhere,  dry  up  and  beconte 
calcareous  (raries  stmt)j  and  the  diseased  bodies  becoming  welded 
together  cure  results. 

Unfortunately  such  a  favourable  termination  is  uncommon»  and 


Fig.  85. — C*ri«  of  the  lower  lambar 
vcncltnr  (Wciimin*lcr  Hu^piial 
Museum,  Nu.  ijSu.  Dt«wn  by 
C  U.  FrcenunX 
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in  the  majority  of  cases  the  caseous  mass  liquefies,  and  chronic 
abscess  rcsuhs.  Indeed,  it  is  probable  that  in  all  cases  of  spinal 
caries,  whether  abscess  is  diagnosed  or  not,  it  is  always  present, 
its  small  size  and  subse(|uent  cjlcification  preventing  its  detection. 
In  old  cured  cases  of  spinal  disease  it  is  not  uncommon  to  find  that 
a  "  residual "  abscess  forms,  although  the  spinal  condition  remains 
perfectly  sound,  and  it  is  probable  that  such  abscess  is  due  to  sup- 
puration occurring  in  connection  with  an  uld  sac,  the  contents  of 
which  had  dried  up  (p.  48,  vol.  i.). 

Suppuration  may  occur  early  or  late  in  the  disease ;  indeed,  the 
abscess  may  be  the  first  condition  of  which  the  pvatient  complains, 
the  spinal  mischief  having  progressed  so  insidiously  that  it  has  not 
even  l>een  suspected.  The  pus  is  enclosed  in  a  dense  wall  of  fibrous 
tissue,  formed  as  ihe  result  of  chronic  irritative  overgrowth  ul  the 
surrounding  soft  structures  reinforced  by  the  dense  fasciae,  underneath 
which  the  abscess  may  burrow. 

The  pus  [jurrows  and  gravitates  in  the  direction  of  least  resistance, 
and  as  the  disease  is  usually  in  the  anterior  segment  of  the  vertebral 
bodies  the  abscess  p;isses  forwards  and  dtjvvnw^irds.  It  may  be  bi- 
lateral or  may  form  only  on  one  side,  being  prevented  from  crossing 
the  middle  line  by  the  anterior  common  ligament.  Such  abscesses 
are  often  connected  with  the  a(  tual  seat  of  disease  by  a  narrowed 
portion,  the  ctTect  of  gravity  being  to  cause  dilatation  of  the  lowest 
part  of  the  sac,  which  is  consequently  more  or  less  pyriform  (Fig.  89, 
p.  253).  A  sj)inal  abscess  may  be  very  large  and  contain  pints 
of  pus,  curdy  material,  bony  detritus,  and  perhaps  small  sequestra; 
il  will  gradually  aj)])roach  the  surface  and  burbl  unless  this  be 
anticipated  by  the  Mirgeon. 

The  point  at  which  an  abscess  comes  to  (he  surface  naturally 
varies  with  the  situation  of  the  diseased  vertebra:,  and  also  with  the 
path  along  which  the  pus  burrows ;  this  subject  is  discussed  later  in 
connection  with  caries  of  individual  regions. 

When  ihe  disease  has  impaired  the  stability  of  the  cr-lumn  (and 
this  is  often  antecedent  to  suppuration),  angular  defonniiN  gradually 
makes  its  appearance,  compensator)'  curves  result,  and  hence  the 
patient  is  enabled  to  maintain  the  erect  posture.  The  period  at 
which  deformity  occurs  and  its  degree  dejiend  upon  the  precise  seat 
and  extent  of  the  disease.  Deformity  will  be  sooner  apparent  in  the 
dorsal  region  than  elsewhere,  because  there  is,  in  this  situation,  a 
normal  [)oslerior  cur\e  of  the  column  ;  in  the  cervical  and  luml»ar 
r^ons  the  normal  anltrior  curve  has  first  to  become  obliterated 
fore  it  is  replaced  by  angular  deformity  ;  but  this  will  occur  more 
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Fms.  86.— Dry  caries  of  (ht  dor«tl  \trtebne. 
The  d«fttniL-tiun  of  unv  body  and  tcs  discs  in 
•Iraont  complcic  The  deformiiy  of  tlie 
column  nmount*  to  a  right  i-int^lc.  I>m  ii\v 
cord  w  noi  compressed  (\\' est  mi  rioter  Ha*- 
piul  Musruiu,  No.  179.  DrawD  by  C  H. 
r  tee  nun). 


readily  and  to  a  greater  extent  in  ihc  cervical  than  in  the  lumbar 
region^  owin^,'  to  Lhu  sniaUness  of  the  vertebral  hodics  in  the  former 
situation.     As  regards  the  extent  of  the  disease  it  will  be  found  thai 
A^'v^^x^^X  ^^^    angle   is   most    acute    when 

-■-^  ■— ■^^"^•'""— ^  only   one    or    two   vertebrie   are 

affected,  and  more  obtuse  when 
many  are  diseased ;  it  is,  of 
course,  increased  as  the  destruc- 
tion of  the  vertebrx  becomes 
more  complete.  'I'he  most  pro- 
minent part  of  the  deformity  is 
formed  by  the  spine  of  the  most 
diseased  vertebra. 

If,  during  the  progress  of  the 
destructive  process,  the  jiatient 
has  been  kept  in  the  recumbent 
position  the  deformity  will  be 
much  less  marked,  since  the 
weakened  part  of  the  spine  has 
been  relieved  of  the  weight  of  the  parts  above ;  but  even  in  such 
cases  a  certain  amount  of  deformity  must  be  expected,  and  is  pro- 
duced Ijy  the  contraction  of  the  muscles  conseijucnl  vn  the  local 
irritation,  analogous  to  the  flexion  of  a  diseased  joint  which  occurs 
unless  the  muscular  contraction  be  counteracted  by  weight  extension 
or  other  means.  The  result  of  the  angular  displacement  is  that  the 
diseased  vertebne  are  approximated,  and  if  perfect  rest  be  maintained 
they  may  become  ankylosed  and  cure  result ;  but  the  disease  is  only 
aggravated  if  movement  is  possible,  and  the  carious  surfaces  rub 
against  each  fither.  It  snmetimes  happens  that  the  gradual  bending 
of  the  column  forces  the  remnant  of  a  diseased  vertebra  backwards 
towards  the  spinal  canal,  upon  which  it  may  encroach  sufficiently  to 
compress  or  irritate  the  cord.  The  cord  may  be  similarly  affected 
by  an  abscess  travelling  backwards,  or  by  the  extension  of  in- 
flammation to  the  cellular  tissue  between  the  dura  and  the  bone, 
and  the  accumulation  here  of  inflammatory  material.  In  rare  cases 
the  caries  may  extend  to  the  articular  processes,  and  sudden  or 
gradual  true  dislocation  may  result  with  serious  compression  or 
irritation  of  the  cord.  But  although  the  cord  or  nerve  roots  may 
suffer  in  any  of  the  ways  mentioned  they  usually  cscai>e,  since  the 
disease  is  nearly  always  confined  to  the  anterior  parts  of  the  bodies 
of  the  vertebne,  and,  moreover,  as  the  cord  is  much  smaller  than 
the  canal  in  which  it  lies,  this  can  be  encroached  upon  to  a  certain 
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extent  without  pressure  being  occasioned,  more  especially  as  the 
process  being  chronic,  ihe  cord  becomes  gradually  accommodated  to 
the  altered  conditions  of  its  environment,  its  movement  being 
facilitated  by  the  fact  that  the  deformity  to  a  certain  extent  shortens 
the  canal.  Individual  nerves  may  he  irritated  by  the  pressure  of  an 
abscess  or  indammatory  products. 

Repair  of  the  diseased  vertebrse  is  effected  by  the  growth  of  new 
bone,  which  causes  firm  ankylosis,  permanently  fixing  any  deformity 
which  may  be  present  The  inflamu^atory  niaierial,  which  is  not 
absorbed,  dries  up  and  f)ecomes  calcareous,  and  may  remain  as  a 
harmless  foreign  body  throughout  life,  or  as  meiilioned  above,  may 
subsequently  excite  thu  formation  of  a  residual  abscess,  without, 
however,  the  rc-cstablishmcnt  of  disease  in  the  bones. 

Sig^tis  and  symptoms. — The  progress  of  the  disease  may  be 
so  insidious  that  the  condition  is  only  diagnosed  when  the  formation 
of  angular  deformity  or  abscess  or  even  symptoms  referable  to  the 
spinal  cord  attract  attention,  but  fortunately  the  earlier  stages  are 
usually  accompanied  by  evidence  leading  to  a  correct  diagnosis  and 
prompt  treatment. 

There  is  marked  rlgrldity  of  the  column,  accompanied  by  pain  on 
movement  or  on  ixrrcussion  along  the  spines,  and  there  may  also  be 
some  local  hypersesihesia  in  the  neighbourhood  of  the  disease. 
Sometimes  the  pain  is  very  slight  or  quite  absent ;  it  is  rarely  severe. 
Pain  is  not  infrequently  referred  along  the  course  of  the  nerves 
which  may  l>e  irritated,  and  consequently  simulates  the  girdle-pains 
of  tabes  dorsalis.  Tain  may  be  the  only  symptom  during  the  early 
stages  of  the  disease. 

In  consequence  of  the  rigidity  of  the  column  the  child's  move- 
ments are  ungainly,  stiff,  and  marionette-like.  In  walking  he  keeps 
the  back  rigid  and  only  moves  the  legs,  availing  himself  of  any 
means  of  support  within  reach  ;  every  movement  is  deliberately  and 
cautiously  perfomied  so  that  jarring  may  be  avoided.  If  told  to 
jump  or  run,  the  child  either  refuses  or  does  so  in  a  very  feeble 
manner;  in  jumping,  he,  unlike  most  young  children,  comes  down 
on  his  toes  and  not  on  the  fiat  of  the  foot ;  if  his  attention  be  drawn 
to  anything  behind  him  he  will,  especially  if  the  disease  is  in  the 
cer\ical  or  cervico  dorsal  region,  slowly  turn  completely  round,  but 
it  will  be  observed  that  he  docu  not  turn  his  head  or  rotate  his 
spine  ;  in  stooping  he  bends  his  knees  and  thighs  but  not  the  back, 
and  if  the  lower  dorsal  or  lumbar  vertebrae  arc  diseased  he  places 
his  hands  upon  the  upper  part  of  the  thighs  and  slowly  slips  them 
down  towards  the  knee  as  he  stoops ;  by  this  manoeuvre  he  takes  the 
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weight  of  the  upper  part  of  Iho  trunk  ofi"  the  diseased  vertebrx.  If 
placed  on  his  back  upon  the  grouiul  he  will  cither  rctnain  in  that 
position  ([>LTh;i|»s  having  fLcbly  tried  to  rise),  or  will  slowly  get  up, 
using  his  hands  to  do  so.  The  rigidity  is  especially  noticeable 
when  the  more  movable  parts  of  the  column  are  diseased 

Sooner  or  later  angular  deformity  makes  its  appearance  and 
steadily  progresses  unless  sic[>s  In.-  taken  to  prevent  it.  The 
parents  may  state  that  the  bark  has  been  *' growing-out "  for  some 
time,  but  as  the  child  did  not  complain  no  special  notice  was 
taken  of  the  fact.  The  angular  deformity  of  caries  is  diagnosed 
from  the  curvature  of  rickets  l)y  its  being  limited  in  extent,  whereas 
the  rickety  curve  affects  the  whole  column  ;  moreover,  the  latter  can 
be  overcome  by  lifting  the  child  by  his  shoulders  and  is  not  associ- 
ated with  rigidity  ;  a  similar  local  deformity  is  sometimes  dependent 
upon  the  growth  of  a  tuniuur. 

Sooner  or  later  abscess  may  become  evident  and  gradually 
increase  in  size.  The  directions  taken  by  the  pus  will  be  mentioned 
when  caries  of  the  various  regions  is  specially  dealt  with. 

It  has  already  been  stated  that  the  cord  and  nerves  usually 
escape,  but  ns  has  been  shown,  they  may,  under  certain  conditions, 
suffer  irritation  and  compression  which  will  lead  to  consecutive 
myelitis,  the  symptoms  of  which  are  tiiscussed  on  p.  237.  In  cases 
of  spinal  caries  with  coinpression  of  the  cord  the  symptoms  may  at 
first  be  only  marked  when  the  patient  assumes  the  erect  posture,  i.e. 
when  the  deformity  is  most  pronounced,  and  become  much  less 
evident  when  the  recundient  jKtsitinn  is  assimied.  In  verj*  rare 
cases  complete,  or  almost  complete,  paraplegia  may  be  the  first 
indication  of  the  disease;  but  in  the  majority  of  instances  there  is 
gradually  progressive  muscular  weakness  culminating  in  paralysis, 
possibly  with  rigiility  of  groups  of  muscles  and  increased  reflexes; 
the  muscles  may,  and  usually  do,  retain  their  electric  irritability  and 
waste  but  little.  At  first  rheumatic  or  neuralgic  pains  are  often 
present,  but  as  the  pressure  persists  and  incTcases,  diminution  of 
sensation  becomes  marked.  Control  over  the  bladder  and  rectum 
may  be  lost,  and  in  had  cases  trophic  changes  may  malcc  their 
apl)carance.  It  is  imporLint  to  note  that  when  the  pressure  is 
dependent  upon  accumulated  inllammatory  product  i,  even  if  it  cause 
paraplegia,  the  symptoms  may  completely  clear  up  if  the  inflammation 
subsides  and  the  products  contract  and  dry  up  by  absorption  of  the 
fluid,  and  hence  relieve  the  compression. 

Diag^nosis. — 'I'he  diagnosis  of  s]iinal  caries  pnrsents  no  difficulty 
in  the  presence  of  angular  deformity  and  abscess,  but  in  its  early 
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stages  when  pain  and  fixity  of  the  column  are  the  leading  features  it 
may  be  confounded  with  rheumatism,  neuralgia,  or  s[>iual  tenderness. 
The  fixed  pain  on  percussion  or  jarrjig  of  tlic  spine,  the  hyper- 
icsthesia  elicited  by  a  hot  sponge,  the  rigidity  and  characteristic 
bearing  of  the  patient  are  the  main  diagnostic'  features  of  caries. 
Neurotic  girls  and  women  sometimes  present  all  the  symptoms  of 
caries,  even  to  those  of  compression  myelitis,  but  the  absence  of  any 
alteration  of  the  normal  curve  of  the  spine,  the  fact  that  the  pain  is 
not  always  localised  tu  one  sjiol.  that  it  is  not  ehcited  by  heal,  but 
rather  by  quite  su]>t;rfiLial  touchus,  and  the  geiiLral  so-called 
••hysterical"  tendencies  of  the  jKilient,  will  usually  be  sufficient  to 
avoid  error ;  in  any  case  in  wliich  there  is  the  least  doubt  the  patient 
should  be  carefully  watched  and  fretjuenily  examined.  The  history 
of  the  case  and  the  predominance  of  the  cord  and  nerve-root 
symptoms  will  serve  to  distinguish  the  curvature  met  with  in  cases 
of  tumour  from  that  due  to  spinal  caries  (p.  239). 

As  regards  the  diagnosis  of  the  source  of  any  abscess  which  may 
have  originated  from  spinal  caries  it  must  always  be  remembered 
that  dorsal,  psoas,  iliac,  lumbar,  and  cer\ical  abscesses  may  originate 
quite  independently  of  spinal  disease,  and  that  an  abscess  may  be 
"residual"  and  have  farmed  a  long  time  after  the  caries  has  been 
cured.  l*soas  abscess  may  origmule  from  rupture  of  the  muscle,  or 
may  be  due  to  the  inv.nsion  of  the  psoas  by  an  abscess  originating 
in  its  neighbourhood,  in  the  pleura,  or  in  the  mediastinum.  Iliac 
abscess  may  likeN^ise  be  dtie  to  hip,  pelvic,  or  sacro-iliac  disease,  or 
to  suppuration  originating  round  the  kidney  or  gut,  or  as  the  result 
of  injury.  Thus  the  discovery  of  an  abscess  which  is  commonly 
associated  with  spinal  disease  is  not  necessarily  evidence  of  its 
presence,  and  if  corroborative  symptoms  are  absent,  and  there  is  no 
hisior)'  which  can  be  of  service  in  clearing  up  the  diagnosis,  the 
contents  of  the  abscess  must  be  examined  for  particles  of  bone  or 
sequestra. 

Prognosis. — As  already  stated,  the  progress  of  spinal  caries  is 
usually  vt-r)'  gradual,  and  even  in  the  most  favourable  cases  the 
iKUicnt  will  almost  certainly  be  invalided  for  two  years  or  even 
longer.  If  the  strumous  diathesis  l)e  very  marked  and  the  child  can- 
not enjoy  the  verj*  l>est  treatment,  food,  and  fresh  air,  the  prognosis 
is  proportionately  grave.  .Spinal  caries  is  a  more  serious  affection  in 
adults  tlian  in  children,  and  is  proportionately  more  dangerous  when 
jthe  hfgher  regions  of  the  column  are  diseased.  The  number  of 
ertebra;  implicated,  as  evidenced  in  some  measure  by  the  actual 
angle  which  the  deformity  forms,  has  an  important  bearing  on  the 
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prognosis ;  as  a  rule  the  more  acute  the  angle  the  more  localised  is 
the  disease,  and  hence,  other  things  being  equal,  the  more  favour- 
able is  the  outlook,  Karly  diagnosis  and  treatment  by  rest  so  that 
all  irritation  is  avoided  may  limit  the  disease  to  the  vertebrae  first 
attacked,  and  in  some  cases  may  avert  suppuration. 

When  abscess  has  formed,  the  patient's  condition  is  certainly 
more  serious  ;  but,  since  the  introduction  of  the  antiseptic  method 
of  treatment,  the  dangers  consequent  on  suppuratiun  are  much 
less  to  be  dreaded  than  formerly.  If,  however,  the  abscess  be- 
comes contaminated  by  septic  material,  the  patient  may  succumb  to 
chronic  s^-ptic  intoxication,  coupled  with  the  continued  drain  on  the 
system  and  fatty  and  albuminoid  changes  in  the  viscera.  The  sub- 
jects of  tubercular  caries  are  occasionally  carried  off  by  meningitis, 
general  tuberculosis,  or  some  other  manifestation  of  the  di.sease. 

Symptoms  pointing  to  involvement  of  the  spinal  cord  are  un- 
favourable ;  but,  in  view  of  modern  operative  treatment,  and  the  fact 
that  they  may  disappear  as  the  inflammatory  products  become 
absorbed,  such  cases  are  by  no  means  to  be  despaired  of. 

In  cases  which  recover  the  angular  deformity  is  necessarily 
permanent. 

Treatment  of  spinal  caries. — The  essential  treatment  of 
spinni  caries  aims  at  securing  complete  rest,  so  that  irritation  may 
be  reduced  to  a  minimum,  and  repair  of  the  damaged  vertebrie  en- 
couraged. So  long  as  the  symptoms  and  pain  are  acute,  the  patient 
should  be  kept  in  the  sujnne  or  prone  position  on  a  proper  couch. 
In  the  case  of  very  young  children,  who  are  naturally  restless,  this 
will,  however,  prove  unavailing,  and  they  must  be  at  once  either  put 
in  a  light  phuiter  jackut  or  placed  in  Phelp's  box-splint.  Moderate 
extension  is  very  serviceable,  especially  in  ijer\'ical  caries,  and  if  there 
is  marked  defurniity  with  considerablf  pain,  it,  moreover,  counter- 
acts the  muscular  contraction  which  aids  in  the  production  of  curv- 
ature. Extension  is  secured  by  an  apparatus  taking  a  fixed  point 
round  the  chin  and  occiput,  and  fi,\cd  to  the  bed  above  the  head. 
In  eer\'ical  caries  this  is  all  that  is  necessary,  but  in  dorsal  or  lumbar 
caries  additional  extension  must  be  applied  to  the  legs,  as  in  hip 
disease.  The  weight  employed  must  only  be  sufiicient  to  relieve 
pain  and  ensure  rest ;  but  no  attempt  should  be  made  to  reduce  the 
angular  deformity  by  this  means.  As  soon  as  acute  symptoms  have 
disappeared,  a  plaster  jacket  must  l>c  applied  in  the  following  way : — 
The  child,  clad  in  a  close-fitting  soft  woollen  vest  without  arms,  and 
pulled  well  down  over  the  hips,  is  placed  under  the  tripod;  the  chin 
and  shoulder  straps  are  adjusted  so  that  he  rests  on  the  tips  of  his 
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toes,  and  maintains  himstif  in  this  position  during  the  application 
of  the  plaster  bandages.  A  folded  iui[>kin  hhnulj  bu  placed  under 
the  vest,  over  the  situation  of  the  stoiiiacli,  tlils  '*  dinner  pad  "  being 
pulled  from  undur  the  jacket  when  the  plaster  h:is  scl.  The  breasts, 
crests  of  the  ilia,  and,  if  necessary,  tht  prnjeciing  portion  of  the  spine, 
must  be  protected  from  pressure  by  padding.  Ihc  bandages  are  now 
rolled  on,  extending  from  midway  tx-lwccn  the  great  trochanters  and 
iliac  crests  to  the  level  of  the  folds  of  the  axilla?,  so  that  !he  whole 
trunk  is  immobilised  and  a  fixed  point  is  taken  below.  The  jacket 
may  be  strengthened  by  placing 
strips  of  tin  about  three-quarters 
of  an  inch  broad  between  the 
first  and  succeeding  layers  of 
the  bandage.  These  are  best 
placed  one  on  each  side  of  the 
spine,  and  one  in  each  mid- 
axillary  line,  and  should  extend 
the  whole  length  of  ihe  jacket. 
When  the  jacket  is  completed 
and  the  patient  laid  upon  the 
back,  it  is  carefully  moulded 
to  the  trunk  in  the  loins  and 
groins,  so  that  it  may  fit  per- 
fectly. The  dinner  pad  is  re- 
moved. The  recumbent  posi- 
tion should  be  maintained  fur 
al>out  an  hour,  when  the  plaster 
will  be  quite  firm.  In  cases 
of  disease  in  the  cervical  and 
upper  dorsal  regions,  a  jury- 
mast  must  be  fitted  with   the 


Fig.  87.— Tbe  [urr.inut  (Berkeley  Hill). 


jacket,  so  that  the  weight  of  the  head  is  taken  off  the  column 
(Fig.  87).  A  jacket  may  be  worn  for  four  months,  provided  the 
patient  be  kept  clean ;  but  after  this  time  it  should  be  removed 
and  another  applied.  The  beneficial  efiecLs  of  this  treatment  may 
be  at  once  apparent  The  i>ain  ceases,  and  the  child,  rendered 
much  more  comfortable  and  happy,  is  enabled  to  get  about  again 
with  comparative  freedom.  Immediate  reduction  of  the  cur\^ture 
(Cahf's  method)  under  an  anaesthetic  has  recently  been  proposed 
and  prariisL'd,  the  case  then  being  put  up  in  a  jacket  Satisfactory 
resul:s  have  been  reported,  but  time  has  not  yet  shown  whether 
this  treatment  can  be  followed  with  safety  and  permanent  success. 
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Jackets  of  poroplastic  felt  or  Icvitbcr  may  be  used  instead  of  plaster, 
or  may  be  worn  for  a  lime  during  the  day,  when  the  disease  has 
subsided,  and  the  venubnu  arc  presumably  aukyloscd.  The  kngth 
of  lime  occupied  in  eure  necessarily  varies^  but 
the  j.icket  should  i  erlainly  be  worn  for  at  least 
six  nionibs  after  nil  pain  and  other  symptoms 
of  progressive  mischief  have  subsided.  Even 
in  the  most  favourable  case  a  year's  treatment 
is  necessary,  and  sometimes  the  period  must 
b^  much  more  prolonged. 

During  treatment  the  child  must  be  well 
fed,  warnily  clad,  and  should  be  removed  to  the 
country,  preferably  lo  a  bracing  seaside  place. 
Cod-liver  oil,  Fellow's  syrup,  syrup  of  the 
phosphates  of  iron,  or  steel  wine,  should  bo 
given  ;  the  two  first  being  chosen  if  the  child's 
digestion  be  good. 

Treatment  of  spinal  abscess. — A  spinal 
abscess  must  be  treated,  as  far  as  circumstances 
permit,  on  the  same  lines  as  any  other  chronic 
'^ViiiT  ^iph^r ■'hLJ?  tubercular  abscess.  Drainage  alone  is  usui.lly 
fT^by'fr^'£l,l?> '^  ^^  ""^  ^^'^'''  '^^f  should  we  cxi>ect  it  to  be  so, 
since  we  know  that  the  wall  of  such  an  abscess 
contains  the  fnafcries  moti)t\  and  so  long  as  this  be  left  un- 
treated there  can  bo  Utile  hope  that  mere  evacuation  of  the  pus 
will  be  beneficial ;  moreover,  it  lays  the  patient  open  to  the 
d.angers  of  septic  mischief  and  of  prolonged  suppuration.  Drain- 
age must,  however,  sometimes  be  resorted  to;  thus  %\hen  the 
treatment  to  be  presently  described  fails  after  repeated  attempts  at 
cure,  and  the  abscess  steadily  increasing  in  size  threatens  lo  burst, 
drainage  is  the  last  resource ;  and  under  these  conditions  the 
abscess  must  be  freely  opened  in  a  dependent  position,  and  in 
one  where  the  greatest  safety  from  fouling  of  the  wound  can  be 
secured.  In  determining  the  actual  point  of  drainage  the  following 
points  should  be  airiied  at: — (i)  To  obtain  a  dependent  opening;  (2) 
in  such  a  situation  as  to  be  away  from  septic  sources  such  as  the 
perineum  ;  (3)  to  get  as  near  the  origin  of  the  disease  as  [w)ssil>le,  so 
that  the  lower  part  of  the  abscess  sac  may  be  able  lo  heal  ]  and  (4) 
that  if  possible  se([uestra  may  be  removed  from  the  seat  of  disease. 
'I'hus  in  psoas  ab.scess  the  incision  recommended  by  Treves  should 
be  employed.  The  sac  is  reached  through  a  vertical  incision  in  the 
loin,  parallel  with  the  outer  edge  of  tlie  erector  spinie ;  this  muscle 
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is  separated  from  the  quadratus,  the  posterior  surface  of  which  is 
followed  to  the  transverse  processes  of  the  vertcbne,  from  which  the 
muscle  is  then  separated,  and  the  abscess  sac  is  opened  with  a  pair 
of  forceps.  If  possil>le,  the  scat  of  disease  is  explored  with  the  finger 
Iliac  and  lumbar  abscesses,  which  form  a  diverticulum  from  a  psoas 
abscess,  may  be  drained  by  the  above  incision,  or  a  counter-opening 
may  be  necessary. 

The  following  method  is  to  be  employed  in  all  cases  at  first 
The  abscess  cavity  is  incised  in  such  a  position,  and  to  such  an 
extent,  that  free  access  to  all  its  parts  is  obtained  without  danger  of 
opening  the  peritoneum,  or  inflicting  damage  on  important  struc- 
tures. Psoas  and  iliac  abscesses  arc  best  opened  above  Poujiart's 
ligament;  this  gives  plenty  of  room>  and  the  wound  lics^  as  the 
patient  is  recumbent,  at  the  highest  point  of  the  cavity,  and  therefore 
there  is  but  little  danger  of  leakage  when  it  has  been  sutured. 

The  contents  are  evacuated,  and  the  entire  wall  carefully  and 
gently  scraped  with  a  fltishing  sixjon,  the  de^hrts  being  washed 
away  with  sterilised  water.  If  any  sequestra  can  be  detected,  ihey 
should  be  gently  removed.  Great  care  must  be  taken  that  the 
curetting  is  not  done  with  sufficient  force  to  cause  |>crforaiion  of  the 
sac  wall.  When  all  i>arts  of  the  abscess  have  been  attended  to,  and 
the  water  flows  away  clean,  the  sac  should  l>e  dried  with  rather  rough 
sponges,  which  will  bring  away  the  final  debris.  Iodoform  emulsion 
is  then  freely  applied  to  the  interior,  and  the  wound  accurately 
closed,  while  pressure  is  exerted  over  the  sac  so  that  its  walls  may 
be  brought  in  contact  and  oozing  reduced  to  a  minimum.  A  dry 
dressing  must  be  a])p]ied  in  such  a  manner  that  occlusion  of  the 
cavity  is  as  nearly  as  possible  obtained  ;  the  collapse  of  the  wall  wifl 
materially  contribute  to  this  end.  The  dressing  should  remain 
untouched  for  a  week  or  ten  days;  w^cn  it  is  removed,  the  wound 
win  be  healed,  and  it  may  be  found  that  the  cavity  of  the  abscess 
is  partially  distended  wiih  fluid  (of  a  serous  nature),  which  may 
gradually  become  absorbed ;  but  if  it  should  persist  or  increase  in 
quantity,  it  should  bewithdrawn  by  the  aspirator.  If,  when  this  is  done, 
the  fluid  is  found  to  be  purulent,  the  treatment  will  need  repeating, 
and  this  may  be  necessary  a  third  or  more  times.  Should  failure 
eventually  ensue,  the  only  resource  is  drainage  as  above  described. 

If  at  the  first  operation  a  tube  is  jilaced  in  the  abscess  cavity 
and  removed  the  next  day,  the  serous  exudate  will  be  drained  away 
and  the  temporary  presence  of  the  tube  will  not  have  interfered  with 
the  healing  process. 

Laminectomy  in  spinal  caries. — When  there  is  evidence  of 
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gradually  progressive  compression  of  the  cord  laminectomy  is  called 
for.  The  spine  is  opened  at  the  seal  of  disease,  and  the  cause  of 
compression  dealt  with  according  to  its  nature  (p.  255).  If  there  is  an 
abscess  or  inflammatory  material  pressing  backwards  on  the  cord,  it 
must  be  freely  sharp-spooned,  and  the  carious  area  cleared  out.  If  a 
sequestrum  has  been  displaced  into  the  canal,  it  should  be  lifted  out, 
and  the  carious  bone  scraped  awny.  The  removal  of  pressure  will 
be  followed  by  great  and  rapid  improvement^  and  complete  recovery 
tnay  be  expected.  The  operation  itself  is  not  dangerous,  provided 
it  be  carefully  performed  and  strict  aseptic  conditions  be  observed. 
The  operntion  does  not  nppear  to  impair  the  stability  of  the  column, 
contrary  to  what  has  been  so  often  stated.  - 

CARIES    OF    THE    VARIOUS    REGIONS    OF   THE   COLUMN 

Cervical  caries. — Disease  affecting  the  upper  cervical  vertebrae 
is  rare,  but  very  dangerous.  It  is  sometimes  distinctly  syphilitic  in 
nature,  and,  unlike  caries  elsewhere,  seems  to  have  a  special  predi- 
lection for  the  articular  surfaces,  and  consequently  gradual  or  sudden 
dislocation,  with  fatal  injury  to  the  cord,  may  occur 

When  the  cervical  spine  is  diseased  the  head  and  neck  are  kept 
absolutely  rigid,  and  the  patient  may  support  the  chin  and  occiput 
with  the  hands.  Movement  in  the  lower  dorsal  and  lumbar  regions 
is  not  im[taircd,  but  is  always  cautious,  to  prevent  undue  jarring. 
Pain  is  sometimes,  though  not  often,  severe,  and  can  easily  be  elicited 
by  pressure  on  the  vertex  of  the  skull.  Owing  to  the  small  size  of 
the  bodies  of  the  vertebra.*,  angular  deformity  soon  becomes  aj)parent 
and  may  be  extreme.  When  pus  is  present,  the  abscess  may  be 
rctro-pharyngeal  and  present  in  the  throat,  or  pass  backwards  and 
point  behind  the  sierno-mastoid  muscle  or  more  posteriorly.  In 
rare  cases  the  pus,  guided  by  the  deep  cervical  fascia,  finds  its  way 
into  the  mediastinum  or  axilla.  Involvement  of  the  cord  is  a  serious 
complication,  and  in  the  upper  regions  is  fatal. 

Dorsal  caries. — The  last  two  dorsal  and  upper  lumbar  vertebra; 
arc  the  most  common  situations  of  the  disease  ;  but  any  of  the  dorsal 
vertebrae  may  suffer.  Deformity  in  the  dorsal  region  is  early  and 
marked,  since  there  is  normally  a  posterior  curve  in  this  situation 
and  the  spines  of  the  vertebrae  arc  long.  As  a  result  of  the 
deformity  the  anlero  posterior  diameter  of  the  chest  is  increased, 
but  it  is  compressed  laterally ;  the  sternum  is  pushed  forwards,  and 
the  respiratory  movements  are  often  shallow  and  catchy,  or  laboured. 
Respiration   may   be   chiefly    diaphr.agm;ilic.      When   suppuration 
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occurs  in  connection  with  the  upper  dorsal  vertebroe,  the  abscess 
often  forms  posteriorly,  and  evtends  to  the  back  along  the  inter- 
costal vessels;  or  ii  may  form  in  the  mediastinum  and  suhst^iuently 
enter  the  psoas  muscle  by  passing  under  the  internal  arcuate  liga- 
ment.     In  rare  cases  the  sac  bursts  into  the  pleural  ravity  or  lung. 

When  the  lower  vertcbrre  arc  diseased  psoas  abscess  is  the  rule; 
but    lumbar    abscess    may    be    secondarily 
formed  as  a  diverticulum  from  this  or  may 
originate  independently. 

Psoas  abscess  may  be  bilateral.  It  is 
usually  constricted  where  it  is  in  connection 
with  the  diseased  vertebra^  and  again  as  it 
passes  under  Poupart's  ligament,  should  it 
reach  so  far.  A  lumbar  or  iliac  diverticulum 
may  be  present.  When  the  abscess  passes 
beneath  Poupart's  ligament  it  lies  external 
to  the  femoral  vessels;  but  should  it  further 
increase  in  size,  it  will  burrow  down  the 
thigh,  along  the  course  of  the  profunda 
artery,  and  so  reach  the  inner  side.  It 
occasionally  happens  that  a  diverliculum 
from  a  psoas  abscess  may  pass  into  the 
pelvis  and  escape  from  it  through  the  sciatic 
notch,  or  it  may  burst  into  the  rectum, 
bladder,  or  vagina,  or  on  to  the  perineum. 
The  irritation  of  the  psoas  leads  to  some 
flexion  at  the  hip  joint  and  pain  on  walking, 
and  hence  the  case  may  superficially  re- 
semble hip  disease.  It  must  K:  rcmenilicrLd 
that  psoas  abscess  is  not  necessarily  of  spinal 
origin  ;  it  may  originate  from  injury  to  the 
muscle,  or  an  abscess  in  its  neighbourhood, 
e.j^.  peri-renal,  may  enter  the  psoas  sheath. 
VATien  a  psoas  abscess  is  small,  it  may  not 
be  detected  unless  an  examination  be  made 
under  anaesthesia ;  but  if  it  has  reached 
Poupart's  ligament  or  Scarpa's  triangle,  the  diagnosis  is  easy. 
Fluctuation  is  evident  and  there  is  a  distinct  impulse  on  coughing. 

Lumbar  abscess  may  occur  independently  of,  or  in   association 
with,   psoas  abscess,   and  like  it,  is  not  necessarily  dependent  on 
pinal  caries.      It  may  occur  in  connection  with  disease  of  the  kidney, 
ver,  or  spleen,  empyema,  caries  of  the  ribs  or  ilium,  or  of  the 


Fig.  89.— The  nRht  half  of  ih« 
MiiriNl  ciiliimn  Iwtnw  the 
cwvcnth  (lontal  vcrlchrm 
with  (he  twelfth  rib  and  in. 
norninaic  hone.  Th«M^ccnll 
aiitl  lliliH  lumtKtr  vrrietjno 
arc  ciriaus  «iid  a  ptcus 
aliMTCH  exieods  dowTi  to  the 
IHibJc  ramus ;  part  of  the 
wall  hiuk  been  rctituvt*}. 
1  he  aDteritir  cniral  nerve 
lie*  to  ihe  outer  ii«Je  of  the 
*at:  Iwlow  (We^tminiJvr 
HtNpiial  MuMum,  Nc 
1781-.  Urawn  by  C  H. 
rrccmati). 
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sacro-iliac  articulation,  andsometimes  is  due  to  a  subcutaneous  depo&it 

of  tubercle  or  rupture  of  a  muscle. 

Lumbar  caries.  —  As  stated 
above»  siiinal  varies  is  most  usually 
met  with  in  the  lower  dorsal  and 
upper  lumbar  vertebrae.  When  the 
lumbar  spine  is  affected  the  forma- 
tion of  angular  deformity  may  take 
some  time,  since  the  natural  anterior 
curve  in  this  situation  has  first  to  be 
obliterated ;  and  additionally,  the 
lumbar  spines  are  short  and  the 
bodies  large.  Psoas  or  lumbar 
abscess  is  most  usual ;  but  the  pus 
may  accumulate  in  the  iliac  fossa, 
or  travel  downwards  into  the  pelvis, 
as  described  under  dorsal  caries.  If 
cord  symptoms  are  met  with,  they 
;  *^^^^''^^f/i''^/^^yS^y'  ^^^y  ^^  ^'^^y  irregular  in  distribution, 
„    ,,    .        '  V        ,       since  in  the  lumbar  region  the  ner\'e 

r iG.    oa  —  Double    lumhar    amcew    from  ,  , ,  -  ,  j 

vp\v^\  L-irir*  ill  a  -luid  im«i  fifteen  cords  ofc  spUt  up  lo  form  the  cauda 

months <lhc  mother's  huiids  Mii>)HirUtic     -,,,,,;„« 
the  child  art  oat  shown),  (Tubty).  equma. 


TUMOURS   OF  THE   SPINAL   COLUMN 

Primary  sarcoma  may  begin  in  the  vertebral  bodies.  Secondary 
sarcoma  and  carcinoma  are  not  uncommon,  and  an  exostosis  may 
spring  from  some  part  of  a  vertebra,  usually  the  body.  Tumours 
may  also  invade  the  spine  by  spreading  from  the  soft  structures,  and 
aneurisms  of  the  aorta  not  uncommonly  invade  and  destroy  the 
vertebral  bodies. 

Symptoms  depend  in  great  measure  upon  the  direction  taken 
by  the  growth  and  the  degree  of  impairment  of  the  strength  of  the 
column.  In  cases  of  malignant  disease  the  progress  of  the  case  is 
comparatively  rapid,  and  the  discovery  of  a  primary  growth,  when 
the  disease  is  secondary,  is  of  great  diaguoNtic  importance. 
Exostosis  progresses  very  slowly  and  does  not  produce  any  very 
evident  symptoms  unless  the  canal  be  encroached  up.  The  chitl 
symptoms  of  tumours  of  the  column  are,  local  lancinating  pain  and 
rigidity  of  the  column,  with  hypenesthesia  over  the  region  involved, 
gradual  angular  deformity  independently  of  the  usual  symptoms  *]f 
caries,  and  if  the  growth  presses  ou  the  ner\'e  roots  or  cord,  thefe 
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are  the  signs  of  motor  and  sensory  irritation,  Followed  by  those  of 
destruction,  the  symptoms  b^ing  of  the  same  nature  as  those  met 
with  in  tumours  growing  within  the  canal  (p.  238).  Physical  exam- 
ination very  rarely  reveals  any  evidence  that  the  signs  are  dependent 
upon  tumour  of  the  column  except  in  cases  where  this  is  involved 
by  the  spread  of  large  mediastinal  growths. 

Treatment  is  merely  palliative,  except  in  cases  in  which  it  is 
probable  that  the  growth  is  an  exostosis  invading  the  canal,  and 
which  may  possibly  be  removed  by  laminectomy. 
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Indications. — Opening  the  spinal  canal  or  laminectomy  may 
be  required  in  some  cases  of  fracture-disIocatioi\  for  h;eniorrhage 
Mithin  the  canal,  for  compression  as  the  result  of  caries,  or  for 
ihe  removal  of  a  new  growth.  The  advisability  of  the  operation 
must  be  determined  upon  the  special  features  of  each  individual 
€2ise ;  thus  in  cases  of  fracture-dislocation  the  operation  is  clearly 
urgently  called  for^  if  it  is  ap|iarenl  or  probable  that  the  spinal 
symptoms  are  dependent  upon  the  direct  compression  ext.rciscd  by 
depression  of  the  neural  arches  (unfurtunaicly  but  rarely  the  case), 
whereas  it  is  nut  only  ustless,  but  its  perft)rm;im!e  WDuld  be  un- 
justifiable when  the  vertebral  body  is  damaged  and  the  cord  actually 
lacerated  by  a  displaced  fragment.  In  caries  the  operation  is  called 
for  if  gradual  compression  pamplegia  comes  on  and  becomes  pro- 
gressively worse.  In  cases  of  tinnour  laminectomy  should  be 
resorted  to  in  order  that  an  exjilnraiiiin  may  be  made  and  the 
growth  removed  if  this  be  found  feasible,  but  it  must  not  be  performed 
if  the  tumour  is  secondary  in  origin,  or  if  there  is  evidence  i.f 
multiple  tumours  within  the  canal.  It  must  be  remembered  that 
compression  of  the  spinal  cord  is  quickly  followed  by  conipression 
myelitis,  and  in  such  cases  it  cannot  be  expected  that  mere  removal 
of  the  compressing  force  will  at  once  relieve  all  symptoms ;  hence 
the  prognijsi.s,  in  the  event  of  successful  remov.il  of  such  force,  must 
be  guarded,  since  it  is  time  alone  which  will  show  how  far  the 
damaged  cord  is  capable  of  recovery  ;  at  the  same  time,  it  may 
safely  be  said  that  if  the  operation  has  not  been  too  long  postpoiied, 
ultimate  complete  recovery  may  be  hoped  for. 

The  operation. — 'J'he  siiuation  of  the  lesion  having  been 
carefully  determined,  an  incision  is  made  in  ihe  middle  line  and  the 
neural  arches  are  denuded  \)y  the  knife  and  elevator;  there  is  often 
free  bleeding  which  can  usually  be  arrested  by  pressure.     The  canal 
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is  carefully  opened  by  the  saw  and  bone  forceps ;  at  first  only  one 
neural  arch  should  be  romovcd,  followed  by  others  which  may  im- 
pede free  manipulation  and  examination.  If  nothing  be  found 
outside  ihe  dura,  this  should  be  t;arcfully  opened  in  the  middle 
line  and  the  cord  examined  j  at  the  completion  of  the  operation 
the  dura  may  be  sutured  with  chromic  gut. 

A  spinal  abscess  pressing  backwards  can  be  exposed  by  care- 
fully hooking  aside  the  dura  mater,  and  must  be  sharp-spooned,  all 
sequestra  removed,  and  the  cavity  treated  with  iodoform  emulsion ; 
care  must  be  taken  not  to  damage  the  nerve  roots. 

A  tumour  must  be  gently  lifted  out  without  the  infliction  of 
damage  to  cnrd  or  ner\e  roots.  Thus  each  lesion  can  be  treated 
on  ordinary  surgira!  piinciples.  The  exltrnal  wound  should  be 
closed  and  drained  for  a  few  days.  If  the  dura  has  been  opened, 
a  considerable  ilow  of  ctrebro-spinal  fluid  niust  be  expected. 

Results. — The  result  of  laminectomy  depends  upon  the  actual 
condition  for  which  the  operation  is  undertaken,  and  the  success 
which  has  been  attained  in  the  removal  of  the  compressing  agent. 

In  cases  whore  the  operation  is  performed  for  the  mere  relief  of 
pressure  which  has  not  excited  grave  secondary  inflammation 
perfect  cure  may  be  expected,  but  if  there  is  associated  chronic 
myelitis  with  degeneration  of  the  nerve  tracts,  the  most  we  can  hope 
for  is  some  improvement  in  the  symptoms.  I'he  best  results  are 
obtained  in  cases  of  spinal  caries. 

In  fracture-dislocation  it  is  very  rarely  that  laminectomy  can  do 
much  good,  or  indeed  that  its  performance  is  warranted,  since  in 
these  cases  the  nervous  symptoms  are  usually  due  to  crushing 
lesions  of  the  cord  which  have  ensured  permanent  destruciioa 
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CHAPTER    X 
Diseases  of  the  Nose  and  NasoPharvnx 

foreign  bodies  and  concretions  ix  the  nose 

Foreign  bodies  of  various  kinds  may  be  purposely  introduced  into 
the  nose  by  children  and  idiots.  Tluy  niay  also  become  lodged 
in  the  nasal  cavities  as  the  result  of  injury,  and  may  remain  for  a 
very  long  time  before  their  presence  is  detected. 

Foreign  bodies  purposely  introduced  arc  usually  found  in  the 
inferior  meatus,  and  if  small  they  may  be  expelled  during  an  attack 
of  sneezing  which  the  irritation  caused  is  likely  to  produce,  or  they 
may  pass  backwards  to  the  phar)-nx  and  be  swallowed.  The 
symptoms  are  usually  sneezing,  repeated  cold  in  the  head,  pain, 
obstruction  to  respiration,  and  muco-puru!ent  discharge  which  may 
be  very  fcetid.  The  two  Last  symptoms  are  unilateral.  In  many  cases 
the  patient  has  been  vainly  treated  for  months  or  years  for  "ozoena." 
On  examination  by  anterior  rhinoscopy  the  body  is  usually  easily 
found  and  may  be  remavi.d  by  forceps,  snare,  or  hook.  If  any 
dirticulty  is  found  in  locating  or  removing  the  body  the  patient 
should  be  annesthetised  or  the  nose  freely  sprayed  with  cocaine,  so 
that  a  more  complete  examination  can  be  conducted,  and  the 
finger  may  be  introduced  into  the  posterior  nares. 

Rhinoliths. — A  calcareous  concretion  may  form  round  a 
foreign  body  or  a  plug  of  mucus  and  may  attain  sufficient  size  to 
completely  block  the  nose.  The  calculus  consists  mainly  of 
phosphate  and  carbonate  of  lime  and  magnesia,  and  chloride  of 
sodium,  with  about  25  per  cent  of  organic  matter.  These  con- 
cretions are  usually  found  in  the  inferior  meatus  and  give  rise  to 
the  same  symptoms  as  a  foreign  body.  They  must  be  broken  up 
and  removed. 
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Causes. — Bleeding  from  the  nose  may  be  due  to  traumaiism* 
venous  congestion,  or  local  mischief,  or  may  occur  in  the  course  of 
sonic  general  discaiie.  Traumatic  haemorrhage  may  be  caused  by 
violent  sneezing,  a  blow,  direct  injury  lo  the  mucous  membrane  by 
things  thrust  up  the  nose,  or  by  fracture  of  the  nasal  bones  or  oif 
the  anterior  portion  of  the  base  of  the  skull.  ■ 

Venous    congestion   is   the   cause  of  the   bleeding   which  so 
fretiucntly   occurs   spontaneously   in    the  young;    it    may   also  be 
(li'lieTidiiit  on  any  state,  e.g.  disease  of  the  heart,  liver,  or  kidneys, 
wliiih   causes  widespread  venous  congestion.      Haimorrhage    may 
also  oreur  in  anemia,  scur^-y^  haemophilia,  and  purpura,  or  during  J 
the  course  of  one  of  the  acute  specific  diseases.      Local  causes  of" 
ha*nu>rrhage  should  be  sought  in  some  ulcerative  affection  of  the 
nasal  passages,  in  adenoid  vegetations,  in  sarcomatous  growths  of  ■ 
the  nasal  fossae  and  in  cases  of  so-called  naso-phar)'ngeal  polypus  ;H 
in  the  last  the  bleeding  may  be  so  frequent  and  profuse  as  to  cause 
death. 

Treatment — If  any  local  cause  exists,  it  must  be  removed 
as  soon  aii  possible. 

In  the  great  majority  of  cases  the  bleeding  is  but  slight  in 
Amount  and  stops  spontaneously,  the  flow  of  blood  bein^  often 
rather  lienL-ficial  than  otherwise.  -If  the  bleeding  be  sufficient  to 
rec|utre  active  Irealnient,  the  patient  should  be  placed  on  his  Kirk 
with  the  arms  above  the  head,  the  collar  should  be  loosened  so  that 
the  cervical  veins  may  be  relieved  of  all  pressure,  and  an  ice-bag  ■ 
may  be  [ilared  over  the  forehead  and  root  of  the  nose.  If  this  ™ 
means  fails  ice  cold  water  should  be  injected  into  the  nostril,  or  a 
sohitiuri  of  tannin  or  hamamelis  may  be  employed  In  one  very 
bad  and  persistent  case  occurring  in  an  elderly  gentleman  1 
Kuceet'detl,,  after  several  limes  plugging  the  nares  without  avail  (the 
bleeding  recurring  as  soon  as  the  plugs  were  removed^  in  arresting 
the  bleeding  by  the  inhalation  of  turpentine,  after  it  had  persisted 
for  ten  days.  (Jallic  acid  and  hamamelis  internally  and  ergotinc 
hyp<jd(.rniic*ally  may  also  be  tried.  If  other  remedies  fail  the 
piwtrrior  n:ires  must  be  plugged  and,  if  necessary,  the  nostril  also. 
The  posleriur  nares  can  be  readily  plugged  by  a  catheter  passed 
inlii  the  pharynx  along  the  inferior  meatus  ;  a  thread  is  then  passed 
through  the  eye  and  the  instrument  is  withdrawn  so  that  the  thread  _ 
pAKses  through  the  mouth  and  nose  ;  a  suitable  plug  of  lint  dusted  fl 
with  iodoform   or  saturated  with  a  solution   of  listerine   is  then 
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attached  to  the  end  of  the  thread  projecting  through  the  mouth, 
and  this  is  drawn  into  the  posterior  nasal  aperture  by  the  thread 
passing  along  the  nostril ;  ibe  two  ends  are  then  tied  ovlt  the  lip. 
The  plug  should  be  removed  in  about  twelve  to  sixteen  hours,  as  it 
is  liable  to  become  vcr)'  foul ;  if  necessar)*,  a  second  must  be  intro- 
duced 

If  the  patient  has  lost  sufficient  blood  to  imperil  his  life,  salt 
solution  must  be  injected  into  the  veins. 


k. 


SYPHILITIC  AFFECTIONS    OF   THE   NOSE 

The  mucous  membrane  of  the  nose  may  participate  in  the 
erythema  which  attacks  the  throat  during  the  early  secondary  stage. 
In  the  congenital  disease  mucous  tubercles  are  common,  and  owing 
to  want  of  development  or  actual  destruction  of  (he  nasal  bones  the 
bridge  of  the  nose  becomes  sunken  (see  p,  202,  vol.  i.). 

In  the  tertiary  stage  gummatous  inilauimation  of  the  mucous 
membrane  and  periosteum  may  result  in  softening  and  breaking 
down  with  consecutive  necrosis  of  the  bones.  The  mischief  may 
be  extensive  and  lead  to  more  or  less  complete  destruction  of 
the  septum,  turbinals,  and  ethmoid,  or  to  perforation  of  the 
palate;  such  perforations  are  usu.illy  rounded  or  oval  in  shape, 
and  situated  near  the  middle  line  far  back  on  the  palate.  If  the 
nasal  bones  and  stptum  arc  destroyed,  characteristic  deformity  is 
produced  owing  to  the  sinking  of  the  nose.  'I'hese  conditions  cause 
dryness  about  the  nasal  cavities,  soon  followed  by  an  intensely  fuilid 
discharge ;  on  examination  ulcerating  patches  covered  with  foul 
crusts  will  b,'  seen  and  bare  bone  will  be  felt  on  probing.  The 
soft  palate  may  be  pnrtly  destroyed  and  become  adherent  to  the 
pharynx.  The  voice  becomes  gruJTand  is  characteristically  altered 
if  ibe  palate  be  perforated. 

The  treatment  is  that  for  syphilis,  combined  with  local  anti- 
septic sprays  and  the  removal  of  loose  sequestra.  If  the  palate 
has  been  perforated,  no  attempt  must  be  made  to  repair  the  mischief 
until  all  morbid  action  has  subsided  for  some  weeks. 


DISEASES   or  THE    NASAL   SEPTUM 


Irregularities  of  the  nasal  septum  are  not  uncommon,  but 
unless  extreme  do  not  give  rise  to  symptoms  necessitating  surgical 
interference.     The  irregularity  may  be  merely  an  exaggeration  of 
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the  normal  slight  deflection  of  the  septum  to  one  side,  or  it  ma] 
result  from  injury  to  and  displacement  of  the  cartilage,  or  to  bonf 
or  cartilaginous  spurs  and  outgrowths.  If  the  projection  causes 
obstruction  to  respiration,  or  sets  up  irritation  or  ulceration,  the 
portion  should  bt  removed  by  a  fine  saw  after  a  small  flap  of  mucous 
membrane  has  been  turned  upwards  ;  the  flap  falls  over  the  scat  ofj 
the  operation,  and  may  be  kept  in  place  until  union  occurs  by| 
means  of  a  strip  of  aseptic  lint  rolled  round  a  piece  of  catheter, 
which  is  introduced  into  the  nostril. 

Abscess  of  the  septum  may  be  associated  with  bone  disease^ 
or  may  result  from  injury.  It  causes  pain  and  swelling,  with  pro- 
portional nasal  obstruction  ;  the  abscess  may  burst,  or  may  per-] 
forate  the  septum  and  burst  on  each  side.  The  treatment  consists] 
in  free  incision  and  the  employment  of  antiseptics;  if  the  bone  is' 
found  to  be  diseased,  the  treatmL-nt  for  that  condition  must  be 
adopted.  I 

Hcematoma  and  new  growths  of  the  septum  are  occasionalif 
mt't  with. 


DISEASES   OF  THE   ACCKSSORY  SINUSES 

The  frontal,  sphenoidal,  and  ethmoidal  sinuses  are  liable  to 
ditions  similar  to  those  occurring  in  the  antrum  (see  p.  3  i  7,  ct  s(q\ 
but  they  are  much  more  rarely  involved.  Inflammation  and  suppur-, 
ation  may  result  by  extension  from  the  nose  or  throat,  from  the 
presence  of  a  new  growth,  or  from  obstruction  to  the  outlet  leading! 
to  retention  of  mucus  within  the  sinuses.  I 

The  diagnosis  is  dilTiculL  The  patient  may  compUin  of' 
constant  and  severe  headatrhc,  with  a  discharge  of  pure  pus  from 
the  nose,  which  will  be  found  to  come  from  high  up  ;  the  discharge 
may,  however,  be  the  only  symptom.  As  the  disease  progresses 
the  brain  and  eye  may  be  affected,  especially  in  the  case  of  the! 
ethmoidal  and  sphenoidal  cells  ;  when  the  mischief  is  in  the  frontal 
sinus  there  may  be  distinct  bulging  over  the  brow,  or  the  pus  may 
erode  thu  posterior  wall  of  the  sinus  and  cause  brain  symptoms.! 
In  some  cases  there  is  high  fever,  with  delirium  and  severe  con-' 
stitutionnl  symptoms,  es{)ecially  if  the  escape  of  pus  be  prevented.! 
Septic  infection  may  occur  unless  the  nasal  cavities  be  Vepli 
perfectly  clean.  In  all  cases  the  antrum  should  be  carefulw 
examined  I 

The  treatment  consists  in  the  use  of  antiseptic  sprays  andj 
douches,   and  the  insufflation   of   iodoform.     If  the   scat   of  th^ 
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mischief  is  diagnosed,  the  sinus  must  be  laid  open  and  washed  out 
The  frontal  sinus  is  readily  exposed  above  the  brow,  but  the 
ethmoidal  and  sphenoidal  are  much  more  difficuh  and  dangerous 
of  access.  To  reach  these  a  good  light  is  essential,  and  the  opera- 
tion is  much  facilitated  if  the-  nose  is  turned  upwards  as  described 
at  p.  a68.  If  a  polypus  or  other  tumour  is  found  it  nujst,  of  course, 
be  removed,  and  the  subsequent  treatment  of  the  case  is  conducted 
on  the  same  lines  as  for  empyema  of  the  aj^trum. 


HYPERTROPHIC   RHINITIS — FOLLICULAR    PHARYNCmS 

These  conditions  are  usually  associated  and  occur  as  the  result 
of  repealed  attacks  of  acute  rhinitis  or  cold  in  the  head,  or  from 
constant  irritation  of  the  mucous  membrane,  as  by  tobacco-smoke. 
In  some  cases  the  condition  seems  to  be  constitutional,  and  old 
adenoid  vegetations  are  doubtless  responsible  for  many  cases  of 
follicular  phar)^ngitis.  The  mucous  membrane  of  the  nose, 
especially  that  over  the  turbinals,  is  thickened  and  granular,  and 
cystic  swellings  may  arise  in  connection  with  the  glands  and 
follicles.     True  mucous  polypi  are  often  associated. 

Sig:ns  and  symptoms. — Owing  to  the  swelling  of  the  mucous 
membrane  there  is  considerable  difficulty  in  breathing  through  the 
nose,  which  may  be  temporarily  much  aggravated  by  congestion. 
The  patient  breathes  through  the  mouth,  which  is  more  or  less 
open  ;  the  tongue  becomes  dry,  and  the  mucus  at  the  back  of  the 
throat  is  sticky  and  ropy,  and  can  only  l>c  brought  up  by  hawking; 
this  is  especially  the  case  in  the  morning.  The  patient  cannot 
speak  distinctly ;  his  voice  is  muffled  and  nasal,  and  characteristic 
of  oljstruction.  There  may  be  a  good  deal  of  scro-mucoid  dis- 
charge from  the  nose,  which  may  have  a  ftetid  odour  to  the  i)atient 
but  not  to  those  round  him  ;  at  the  same  time,  the  sense  of  smell 
is  diminished,  and  in  bad  cases  may  be  quite  absent.  Deafness  is 
common.  On  examination,  the  mueous  membrane,  especially  that 
over  the  inferior  turbinates,  will  be  found  to  be  swollen  red  and 
gnmular ;  the  pharynx  is  congested,  the  veins  are  prominent,  and 
the  enlarged  follicles  are  seen  studding  the  surface,  which  is  more 
or  less  covered  with  adherent,  dark-coloured,  stringy  mucus. 

Treatment — All  sources  of  irritation  must  be  avoided,  and 
the  nas;d  cavity  should  he  irrigated  twice  daily  with  a  solution  of 
boracic  ackl  or  bicarbonate  of  soda  (5  gr.  ad  51.).  When  the 
obstruction  is  sufficiently  severe,  the  thickened  mucous  membrane 
(amdered  anaesthetic  by  cocaine)  should  be  cauterised  with    the 
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galvano-cautery,  or  may  be  painted  over  with  chromic  acid  (10  per 
cent)  or  glacial  acetic  acid.  Removal  of  the  turbinals  is  practised 
by  some,  but  on  what  grounds  it  is  difficult  to  see,  since  the  mucous^ 
membrane  covering  thuni  can  be  itself  treated  and  the  t)ones  ar-. 
not  diseased.  'I'Liiiporary  congestion  of  the  mucous  membrane 
may  be  quickly  subdued  by  the  application  of  a  5  per  cent  solution 
of  cocaine. 

Associated  pharyngitis  must  be  treated  by  the  local  application 
of  astringents  such  as  tannic  acid  or  alum,  either  by  brushing  or  bv 
nieans  of  a  spray.     Chloride  of  ammonium  vapour  is  ven,'  useful.      , 
If  the  follicles  are  much  enlarged,  the  must  promijienl  ones  may  ^H^^ 
destroyed  by  the  galvano-cautery  under  cocaine  ;  this  should  bcH 
done  in  several  sittings,  so  that  the  reactionary  inHammaiion  may 
be  reduced  to  a  minimum.     The  follicles  may  also  be  destroyed 
by  the  application  of  nitrate  of  silver  or  chromic  acid   fused  on 
a  probe.     Fresh  air,  good  food,  and  tonics  are  most  necessary. 
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Repeated  attacks  of  rhinitis  may  lead  to  fatty  degeneration  and 
atrophy  of  the  mucous  membrane  rather  than  to  hypertrophy. 
The  mucous  membrane  becomes  thin,  shiny,  and  stretched,  and 
the  nasal  cavity  is  thereby  rendered  utiduly  large.  There  is  a 
sense  of  dryness  and  irritation  about  the  nose,  and  a  thick  dis- 
charge of  a  mucopurulent  nature ;  this  may  form  large,  hard,  and 
adherent  crusts,  which  are  attached  to  the  mucous  membrane,  and 
often  conceal  superficial  erosions.  As  a  rule,  these  crusts  and  the 
discharges  decompose,  and  those  with  whom  the  patient  comes 
in  contact  are  only  too  conscious  of  the  horrible  feetor  of  his 
breath,  while  he  himself  cannot  appreciate  it,  owing  to  the  sense  of 
smell  being  lost  {ozttna). 

Treatment — The  na-s^d  pas.sages  must  be  kept  clean  and 
aseptic  so  far  as  possible.  A  nasal  douche  of  boracic  acid  solution, 
Condy's  fluid,  or  Listcrine  should  be  used  two  or  three  times  a  day ; 
creasote  vapour  not  only  materially  diminishes  the  factor  but  also 
prevents,  to  some  extent,  the  formation  of  the  crusts,  the  same  end 
is  also  attained  by  a  spray  of  menthul  dissolved  in  oil.  Iodoform 
and  boracic  acid  may  be  used  as  snuffs  during  the  day.  Residence 
in  country  air,  good  food,  iron,  cod-hver  oil,  and  general  tonic 
treatment  should  be  prescribed 
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ACUTE    PHARYNGITIS 

Acute  catarrhal  pharyngitis  is  the  ordinary  sore  throat,  and 
needs  no  further  mention.  An  acute  spreading  form  of  an  erysipe- 
latoid  nature  occasionally  occurs,  and  may  spread  to  the  glottis ; 
this  may  prove  a  very  serious  afTcciion,  not  only  on  account  of  the 
severe  constitutional  symptoms  but  from  the  danger  of  involvement 
of  the  larynx.  There  is  considerable  pain,  dysphagia,  and  dyspntea; 
the  glands  in  the  neck  arc  enlarged^  and  the  constitutional  dis- 
turbance may  be  very  severe.  On  examination  the  fauces  and 
pharynx  will  be  seen  to  be  much  swollen  and  of  a  scarlet  colour, 
'the  treatment  consists  in  painting  the  part  with  astringents  and 
the  use  of  steam  ;  if  dyspnoea  is  urgent,  laryngotomy  must  be  at 
once  performed.     Scarification  is  not  to  be  recommended. 

RETRO-PHARYNCEAL    ABSCESS 

Retro-pharyngeal  abscess  may  occur  in  connection  with  spinal 
caries,  or  may  be  of  a  more  acute  nature.  The  acute  form  is 
usually  met  with  in  children,  and  is  due  to  suppuration  connected 
with  the  lymphatic  glands,  one  of  which  lies  on  each  side  of  the 
middle  line  behind  the  pharynx.  The  abscess  may  occasion  very 
urgent  dyspncca,  and  is  readily  detected  on  examination ;  the 
glands  in  the  neck  are  often  enlarged.  The  treatment  consists  in 
opening  the  abscess  through  ihe  mouth  or  behind  the  sterno- 
mastoid.  The  latter  plan  should  always  be  adopted  when  the 
abscess  is  due  to  spinal  caries  or  to  tubcrcahr  mischief  in  the 
lymphatic  glands ;  the  incision  is  ciirried  itlong  the  posterior  edge 
of  the  muscle,  the  deep  fascia  divided,  and  the  vessels  and  nerves 
are  hooked  forwards.  When  the  abscess  is  reached  a  pair  of  sinus 
forceps  should  be  pushed  into  it  and  opened ;  the  cavity  must  be 
carefully  sharp-spooned  and  drainage  employed. 
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ADENOID    VEGETATIONS    IN   THE   PHARYNX 

Adenoid  vegetations  of  the  pharynx  consist  in  an  overgrowth 
of  the  lymphatic  tissue  whirh  forms  the  pharyngeal  tonsil, 
and  is  present  in  the  fossa;  of  Rusenmullcr  close  to  the  Eustachian 
tubes.  Adenoids  are  peculiar  to  young  children,  and  are  rarely 
met  after  the  fifteenth  year ;  many  members  of  the  family 
are  often  affected,  and  the  condition  appears  to  be  to  some 
extent  hereditar>'.  The  overgrowth  may  be  slight  or  may  com- 
pletely block  the  air  passage,  and  encroaching  upon  the  Eustachian 
tube,  set  up  secondary  ear-mischief.      Adenoids  may  be  soft,  easily 
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Ifcyicj*  coUi  is  the  bead  are  cnninw  If  tlic  cae  »  aoc  treated, 
the  loqg-coolinucd  teapaaxsxj  <fifficcUy  gives  a  prrrfbr  pmcbed-b 
appeannoe  to  the  ale  nasi;  the  chest  is  iUevc)aped»  and  the 
genenl  povth  and  bealdi  of  ibe  chBd  axe  retarded  to  a  marked 
decree.  Examinatioa  of  the  pharjin  by  the  finger  will  rcadibr  ccm- 
firm  the  diagnoafa;  and  the  finger  olten  cooes  avaj  covered  with 
biood -stained  t&ray  nuicos^ 

Treatment. — After  aduh  life  adenoids  tend  to  atrophy  and 
dkappear,  bat  in  vicv  of  the  bet  that  their  presence  during  the 
period  of  active  growth  interferes  with  the  development  of  the 
chc.'At  and  the  general  health,  and  may  lead  to  ear-UisLase,  and  that 
their  atrophy  is  frequently  the  precursor  of  chronic  phar>-ngitisy  it 
ii  impcraiivc  that  they  should  be  remored.  Their  rcmo*-al  b  best 
cflccicd  under  a  general  anaesthetic  by  Gottstein's  curette.  The 
p3tii:nt's  hrad  should  hang  over  the  end  of  the  table  and  be  turned 
to  one  iiide  so  that  the  blood  (bleeding  is  often  very  profiise)  mny 
run  out  of  the  ncmlril  or  gravitate  to  the  cheek,  from  which  it  can  be 
easily  removed  by  sponging.  The  hair  may  bo  kept  clean  by  cover- 
ing the  hi-ad  with  a  cap  made  of  protective.  When  the  curette  has 
removed  the  great  bulk  of  the  growth,  the  fossae  of  Rosenmiilier 
abould  be  finally  cleared  by  the  finger-nail,  and  any  adenoids 
which  have  c«*nped  the  curette  should  be  similarly  removed.  The 
bleeding  can  lje  easily  arrested  on  the  completion  of  the  operation 
by  pressing  the  soft  palate  against  the  pharynx  with  a  sponge,  and 
at  the  same  time  closing  ihc  nostril  with  the  finger  and  thumb  for 
a  few  HerondH.  The  aniesthetic  should  not  be  pushed  deeply,  for 
if  the  child  is  only  just  under  when  the  operation  is  begun,  he  will 
lie  nblo  lo  cough  up  a  considerable  quantity  of  the  blood  in  his 
throat.     The  friends  should  be  always  warned  that  if  any  vomiting 
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occurs,  a  good  deal  of  blood  which  has  been  swallowed  will  be 
brought  up.  No  after-treatment  is  cither  nccessar)-  or  advisable 
beyond  keeping  the  child  in  a  warm  room  for  a  couple  of  days.  If 
there  is  much  soreness  about  the  throat,  the  food  should  be  of  a  fluid 
nature  until  this  has  subsided.  Adenoids  occasionally  recur  and 
the  operation  must  be  repeated.  If  the  tonsils  are  enlarged,  they 
should  be  first  removed,  and  if  the  child  is  very  young  or  weakly, 
the  adenoids  are  better  left  alone  for  a  few  days  after  this  opera- 
tion. The  improvement  in  the  hearing  and  general  health  after 
removal  of  adenoids  is  often  rapid  and  surprising. 


TUMOURS    OF   THE    NOSE 


LIPOMA    NASI 
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Lipoma  nasi  is  an  overgrowth  of  the  skin,  connective  tissue,  and 
sebaceous  glands,  which  latter  may  attain  a  very  large  si/.e.  The 
condition  may  be  uniform,  but  is  usually  more  or  less  lobulated ;  it 
rarely  affects  more  than  the  a\x  of  the  nose,  and  does  not  extend 
to  the  inner  surface  (Fig.  91,  p.  266).  The  enlargement  is  of  a  bright 
red  colour,  and  is  dotted  over  with  small  pits,  indiealing  the  situa- 
tion of  the  sebaceous  glands.  'J'he  condition  is  almost  conlined  to 
males ;  its  causes  are  unknown,  but  prol>abIy  dysjMjptic  trouble  is 
largely  responsible,  and  chronic  alcoholism  is  sometimes  associated. 
The  disease  causes  much  disfigurement  and  mental  worry  to  the 
patient,  who  is  fearful  of  the  remarks  of  the  ill-natured. 

Treatment — The  nose  may  be  restored  to  its  normal  condition 
by  operation,  the  results  of  which  are  surprising  and  verj'  gratifying  to 
the  patient  (Kig.  92,  p.  267).  The  patient  being  anaesthetised,  the 
nares  are  plugged  with  small  sponges  to  prevent  the  blood  passing 
down  the  throat  ;  the  hemorrhage  is  very  free,  but  m.iy  be  arrested 
by  pressure  with  hot  sponges.  The  redundant  tissue  is  cut  away 
with  a  sharp  knife,  care  being  taken  that  the  knife  is  not  carried 
too  deeply — in  point  of  fact  the  nose  is  really  pared  down  to  the 
required  shape  and  size.  A  dressing  of  boracic  acid  ointment  is 
applied,  and  may  be  changed  once  or  twice  daily.  Healing  is 
very  rapid,  and  is  usually  complete  in  a  week  or  ten  days  ;  as  the 
ses  of  the  glands  are  left,  their  epithelium  grows  up  and  helps  in 
covering  the  surface. 


NASAL    POLYPI 


Mucous  polypi  of  the  nose  may  occur  at  any  age,  but  are  rare 
before  puberty.     Their  causes  are  unknown  ;  they  sometimes  occur 
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in  association  with  chronic  hypertrophic  rhiniiis,  but  the  thickening 
of  the  mucous  nicmbrane  in  the  latter  distase  is  not  lo  bo  con- 
fouiuU-d  with  them. 

Morbid  anatomy. — Mucoxis  polypi  may  be  quite  small  or 
attnin  a  oinsideralilt  size  ;  they  are  nearly  always  muhiple  and  may 
fill  the  nasal  fo>sie,  and  even  project  from  the  nostril  or  into  the 
pharynx.     Polypi    grow    from    the    outer   wall,   usually   round    the 


^1. — Lipoma  iM.->i. 

middle  turbinate  bone  (Fig.  93,  p.  268) ;  they  may  also  spring  from 
the  roof  of  the  nasal  cavity,  but  never  from  the  septum.  The 
tumours  have  the  nucroscopic  and  physical  characters  mentioned  on 
p.  240,  vol.  i.  They  spring  from  the  mucous  and  submucous  tissue^ 
have  a  complete  covering  of  mucous  membrane,  and  are  covered 
with  ciliated  epithelium.  They  are  usually  pedunculated,  but  the 
pedicle  is  often  long  and  narrow,  so  tliat  they  seem  to  be  sessile. 
The  base  of  the  growths  is  very  vascular.  Similar  polypi  arc 
occosionaily  found  in  the  antrum  and  accessory  sinuses 
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Signs. — The  signs  arc  those  of  nasal  irritation  and  obstruction, 
which  may  be  bilateral.  All  the  signs  arc  Wf»rsc  in  damp  weather, 
owing  to  the  swelling  of  the  polypi  froai  imbibition  of  moisture  and 
possible  congestion. 

The  patient  complains  of  a  feeling  of  stuffiness  and  inability  to 
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Fia.  9*. — The  umc  cam  &^  Viz-  &i-  ^(1^ce  weeks  aflcr  openUtQa  as 
desctibed  la  tUe  text. 


breathe  easily  when  the  mouth  is  shut  ;  there  may  be  repeated 
aiiacWs  of  cold  in  the  head  ;  fits  of  sneezing  and  irritation  are 
common,  and  there  may  be  a  profuse  mucus  discharge.  Asthmatic 
attacks  are  someiinus  directly  traceable  to  nasal  pol)^^!.  The 
voice  has  a  nasal  twang,  and  the  patient  breathes  heavily  during 
the  day  and  snores  at  night ;  he  frequently  wakes  with  a  dry 
tongue,  owing  to  his  sleeping  with  the  mouth  ofH;n.  The  sense  of 
smell  is  much  impaired,  and  may  be  almost  destroyed.  Kxamina- 
lion  by  anterior  rhinoscopy  will  reveal  the  polypi,  unless  they  are 


MANUAL  OF  SURGERY 


CKAP. 


in  assfw'i.ition  with  chronic  hypertrophic  rhmt'ts,  but  the  ihitkcning 
of  the  mucous  n.cmbrane  in  the  Utter  disease  h  not  to  be  con- 
foundiil  with  thrm. 

Morbid  anatomy. — Mucous  polypi  may  be  quite  small  or 
nttiiin  a  ttmsidcrable  siio  ;  they  are  nearly  always  ntultiple  and  may 
nil  the  nasal  fcissx,  and  even  project  from  the  nostril  or  into  the 
pharynx.     Polypi   grow  from   the  outer  wall,  usually  round   the 


k'H*  ^t,—l4pom*  nut 

mm*Ii**  lurhinnti"  bone  (Fig.  93.  p.  »<^S) ;  they  may  also  spring  from 
llii-  foof  \\i  the  nasal  eaviiy,  Imt  never  from  the  septum.  The 
tuiiiiiurM  have  the  iinrro!*ix)pie  and  physical  characters  mentioned  on 
|».  i^o,  Vol.  i.  They  spring  from  the  mucous  and  submucous  tissue, 
have  a  complete  covering  of  mucous  membrane,  and  are  covered 
with  ciliated  epilhdium.  They  ore  UKually  pedunculated,  but  the 
pedicle  la  ulten  lung  and  narrow,  so  that  they  seem  to  be  sessile. 
Tlu'  liflHC  of  the  «t(»wih«i  is  very  vascular.  Similar  polypi  arc 
occubionally  found  in  the  antrum  and  accessory  sinubcs. 
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Signs. — The  signs  arc  those  of  noiwl  irritation  nnil  ohnlnirtinn, 

which  may  be  bilateral  All  tlic-  hikm!*.  art?  wnpn.'  in  iliitiip  wriiiluT. 
owing  to  the  swelling  of  the  polypi  from  inibilution  of  uiointufi-  and 
possible  congestion. 

The  patient  complains  of  a  feeling  of  stuflincw  and  inability  to 
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far  back  and  high  up,  in  which  case  they  may  be  detected  by  the 
finger  behind  the  soft  palate,  or  by  posterior  rhinoscopy. 

Treatment — Complete  removal  is  the  only  remedy.  This 
may  he  done  under  a  general  anaesthetic  if  the  patient  is  nervous 
or  the  polypi  be  numerous  or  after  freely  spraying  the  nose  with  a 
10  per  cent  solution  of  cocaine.  Avulsion  with  forceps  causes 
considerable  bicL-ding,  and  even  under  cocaine  is  painful :  it 
must  be  done  under  a  strong  light  so  that  the  polypi  are  clearly 
seen,  or  considerable  and  unnecessary  damage  may  be  inflicted; 
when  the  base  of  the  polyp  has  been  grasped  by  the  forceps  it 
may  be  torn  off  by  a  twisting  action,  by  this  means  the  turbin- 
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ate  bone  is  often   removed,  and  many  growths  may  come  away 
together. 

If  the  snare  is  preferred,  the  cold  or  electric  wire  may  be  used ; 
this  method  has  the  advantage  of  causing  less  bleeding  and  pain, 
but  unless  great  care  to  destroy  the  base  of  the  growth  be  taken, 
recurrence  must  be  expected.  In  very  extensive  cases  the  growths 
are  best  removed  by  Rouge's  operation,  which  consists  in  detaching 
the  u[>per  lip  from  within  the  mouth,  dividing  the  septum  back- 
wards and  upwards,  and  thus  gaining  a  free  eniry  into  the  nose  ;  the 
lip  heals  well  without  deformity.  When  the  polypi  are  situated  far 
back,  the  fmger  passed  behind  the  sf»ft  palate  into  the  posterior 
narcs  will  afford  considerable  help  in  their  removal  After  removi 
of  the  polypi  the  nose  shouM  be  douched  twice  daily  with  boraci 
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solution,  Condy's  fluid,  or  Listerinc,  and  a  littU*  iodoform  should  be 
insufflated.  Recurrenrc  is  not  uncommon,  and  may  be  due  to  the 
development  of  fresh  growths,  to  incomplete  destruction  of  the 
bases  of  those  submitted  to  operation,  or  to  the  fact  that  some 
have  been  overlooked.  When  numerous  polypi  are  present  the 
highest  ones  may  be  tightly  jammed  towards  the  roof,  and  when 
the  lower  growths  have  been  removed  these  may  fall  down,  and 
hence  it  sometimes  appears  as  if  new  growths  had  sprung  up  with 
extraordinary  rapidity. 


TUMOURS    OF   THE   NASO-PHARYNX 

Hpitheliotna  is  occasionally  met  with.  The  patient  complains 
of  pain  and  dii^culiy  in  swallowing,  and  may  bring  up  blood. 
Examination  with  the  mirror  or  finger  will  determine  the  nature  of 
the  case,  which  will  l>e  further  confirmed  by  the  mass  of  glands  in 
the  neck,  the  enlargement  of  which  may  indeed  be  the  first  sign 
to  attract  attention.  Death  results  from  exhaustion  and  semi- 
starvation,  or  from  haimorrhage  frum  the  internal  carotid.  (Jastro- 
stomy  gave  nmch  relief  in  a  case  under  my  care. 

Fatty  tumour. —  This  growth  sometimes  occurs  in  the  pharynx  ; 
a  very  beautiful  specimen,  which  eaused  death  by  sudden  suffoca- 
tion, is  preserved  in  the  Museum  of  the  Westminster  Hospital  (Na 
422}' 

NASChPHAKVNGEAL    FIBROMA   AND    SARCOMA 

Fibromata  or  fibroma-sarcomata  usually  occur  in  males  between 
fifteen  and  twenty  years  of  age.     The  causes  are  unknown. 

Morbid  anatomy. — The  tumour  springs  by  a  single  broad 
pedicle  from  the  periosteum  of  the  basilar  process  and  pushes  in 
front  of  it  the  mucous  membrane  of  the  pharynx.  The  pedicle 
of  the  tumour  contains  numerous  and  large  vessels,  and  the 
mucous  covering  is  also  richly  vascular,  the  veins,  which  are  not 
infrequently  varicose,  being  the  source  of  the  bleeding  which 
forms  a  prominent  clinical  feature.  The  mucous  covering  may 
become  superficially  ulcerated,  or  more  extensive  destruction 
may  occur  from  sloughing,  and  subsequent  false  pedicles  may 
form  from  union  of  patches  of  ulceration  with  similar  patches 
on  the  parietal  nmcuus  membrane.  As  the  tumour  grows  it 
I>econ»es  much  lobulated,  and  processes  may  extend  down  the 
phar>'nx,  into  the  nose,  the  antrum,  the  sphenoidal  sinus,  the 
frunul   sinus,   ihe   orbit,  and    even   into  ihe  cranial   cavity  after 
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absorption  of  tho  bones  has  taken  place  ;  extension  to  the  temporal 
fossa  and  check,  is  not  uncommon  (Fig.  94),  and  the  aucUtory 
passages  may  also  be  invaded  through  the  Kustachian  tube. 

Sig;ns  and  symptoms. —  The  early  signs  are  often  trivial,  and 
are  not  iufrc^uciitly  assigned  to  other  causes.  Repeated  attacks 
of  snetzing  and  Cold  in  the  head  first  attract  attention,  and 
their  real  origin  is  often  not  ascertained  until  epistaxis  leads  to  a 
careful  examination.  The  bleeding  is  repeated,  and  may  be  so 
severe  as  to  be  a  serious  danger.  The  patient  complains  of  nasal 
obstruction,  a  frequent  desire  to  blow  the  nose,  some  difficulty  in 
breathing,  and  perhaps  alteration  in  the  voice.  As  tho  tumour  in- 
creases in  size  these  symptoms  become  more  marked  and  the 
general  signs  arc  similar  to  those  met  with  in  adenoids.  The  sub- 
sequent signs  depend  upon  the  direction  taken  by  the  growth ;  but 
radiating  pain  is  nearly  ahvaj's  present  owing  to  the  pressure 
exercised  by  the  growth  on  the  fifth  nerve.  Growing  into  the 
nasal  cavities  the  obstruction  may  be  complete,  and  the  bridge  of 
the  nose  being  broadened  by  pressure  mnkes  the  patient  "frog- 
faced";  the  tumour  will  be  clearly  seen  by  anterior  rhinoscopy. 
There  may  be  a  foetid  sanio-  purulent 
discharge  from  the  nose  in  consequence 
of  ulceration. 

Extension  to  the  sphenoidal  sinus  is 
almost  constant  if  the  tumour  has 
attained  a  large  siic,  but  it  can  rarely 
be  diagnosed ;  if  the  thin  plate  of  bone 
between  it  and  the  base  of  the  skull  gives 
way,  the  tumour  grows  into  the  cranial 
cavity  and  causes  severe  headache,  drowsi- 
ness, and  ultimate  coma  from  pressure, 
or  perhaps  acute  basal  .ncningiiis. 

Invasion     of    the   orbit    through    the 
spheno-maxillar)*   fissure  (Fig.    94)  causes 
proptosis,  dilatation  of  the  pupil,  diplopia, 
and    ultimate    blindness,    and     someiimes 
sloughing  of  the  cornea.      If  the  growth  extends  to  the  tympanum 
through   the  Eustachian  tube,    deafness  and  a  sanio-purulent   dis- 
charge from  the  ear  will  result  as  the  membrane  becomes  perforated. 
Dysphagia  and  dyspn<x*a  increase  as  the  tumour  grows  downwards ; 
It  bulges  the  soft  palate  forwards  and  may  be  clearly  seen  behind 
it.     The    tumour   is  easily  recognised    by  the   fmger  behind   the 
pulate. 


Fic  94. — NoAO'pliBnTigcal  poly. 
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Course  and  progress. — If  the  tumour  is  a  simple  fibroma,  it 
steadily  but  slowly  increases  in  size,  although  cases  have  been 
recorded  in  which  spontaneous  atrophy  or 
cure  by  sloughing  has  occurred.  Sarcomatous 
elements  in  the  tumour  entail  more  rapid 
growth  and  extension  and  more  profuse 
bleeding. 

Death  may  result  from  septic  lung  com- 
plication, from  repealed  or  profui^e  bleeding, 
or  from  meningitis  excited  by  invasion  of  the 
cranial  cavity, 

Treatment — Complete  removal  of  the 
tumour  with  destruction  of  its  pedicle  must  at 

once  be  undertaken.  Removal  byavulsimi  is  Fio.  95.  — Line  of  tncUion 
dangerous  on  account  of  the  bkedingj  and  it 
does  not  ensure  removal  of  all  the  pedicle ;  the 
same  applies  to  the  use  of  the  wire  loop.  Of 
the  many  operations  which  have  been  devised 
for  giving  free  access  to  these  growths,  I 
think  l^wrcnce's  method  of  turning  up  the 
nose  is  the  best  and  the  least  Hkely  to  cause 
serious  shock  or  subsequent  deformity.  Free 
access  having  been  thus  obtained  the  tumour 

may  be  tolerably  easily  dislodged  from  the  sinuses,  etc.,  into 
which  it  may  have  grown,  and  the  pedicle  may  be  saf»-ly 
separated  by  the  ihermo-cautery.  Unless  the  pedicle  be  com- 
pletely destroyed  recurrence  is  very  likely  to  occur,  since  in  point 
of  fact  only  part  of  the  tumour  has  been  removed.  The  liability  to 
recurrence  is  necessarily  greater  if  the  tumour  is  partly  sarcomatous. 
Recurrence  should  be  carefully  watched  for  and  immediately  dealt 
with  by  operation. 
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CHAPTER   XT 
Injuries  and  Diseases  of  the  Ear* 
The  Auricle  and  External  Meatus 


HEMATOMA   AURIS 

H-EMATOMA  AURIS  may  be  due  to  injury.     It  is  not  uncommon  in 
Itinatics,  in  whom  it  appears  to  occur  spontaneously.     An  oval  clastic 

swelling  quickly  forms  without  pain. 
As  the  blood  clot  shrinks  during 
the  process  of  absorption,  marked 
deformity  of  the  auricle  may  occur, 
as  is  not  uncommonly  seen  in  prize- 
fighters. Perichondritis  is  a 
commonly  associated  condition,  and 
increases  the  deformity.  Suppura- 
tion is  rare.  The  treatment  con- 
sists in  the  application  of  cold  or 
evaporating  lotions,  and  should 
abscess  result,  it  must  be  freely 
opened  under  aseptic  precautions. 


Pic.  9&— HKnuiama  uim  (Fallui). 
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FOREIGN    BODIES    IN    THE    MEATUS 


Foreign  bodies  of  the  most 
diverse  nature  are  not  infrequently 
introduced  into  the  meatus  by  children,  and  as  they  are  usually 
much  smaller  than  the  canal,  may  remain  undetected  fur  a  long  time. 

'  Only  those  diseases  which  are  [>rculuir  to  the  car,  aiwl  come  under  Uie  notice  of 
the  geoenU  uirgeoD,  are  here  described. 
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If  the  body  is  capable  of  absorbing  moisture,  it  gradually  swells^  and 
hence  attention  is  sooner  drawn  to  its  presence.  Deafness  and 
tinnitus  are  common  symptoms;  and  if  ihe  foreign  body  is  driven 
deep  into  the  meatus  so  as  to  impinge  against  the  membrane 
lympani,  more  serious  results  may  follow.  Impacted  bodies  may 
excite  inflammation  with  suppuration,  and  unless  ihey  are  quickly 
removed  the  membrane  may  become  perforated,  and  disease  of  the 
middle  ear  rcsuU.  In  rare  cases  epileptiform  convulsions^  persistent 
sneezing,  and  other  symptoms  may  L>e  retlexly  excited. 

Treatment. — In  all  cases  in  which  a  foreign  body  is  suspected, 
it  must  be  clearly  seen  before  any  attempt  is  made  to  displace  it. 
For  this  purpose  a  good  light  is  essential,  and  if  the  patient  is  a 
child,  or  very  nervous,  he  should  be  placed  under  an  ana'sthelic. 
Care  must  be  taken  that  attempts  to  extract  it  do  not  drive  the 
body  deeper  into  the  canal,  or  the  membrane  may  be  damaged. 
The  isthmus  is  the  narrowest  part  of  the  canal,  and  foreign  bodies 
beyond  this  point  are  dirtirult  of  removal.  In  most  cases  the  body 
may  be  dislodged  by  gentle  syringing,  the  nozzle  of  the  syringe  being 
placed  along  the  roof  of  the  canal.  If  this  fails  at  first,  it  may  be 
repealed  daily  until  success  results,  provided  the  symptoms  do  not 
call  for  urgent  relief,  in  which  case  the  body  must  be  removed  with 
a  hook,  a  wire-snare,  or  a  pair  of  aura]  forceps,  while  the  patient  is 
anxsthetised.  In  some  cases  a  foreign  body  may  be  carefully 
removed  piecemeal.  When  the  body  is  firmly  impacted  against  the 
membrane,  and  cannot  !>e  removed  by  other  means,  the  auricle  must 
be  detached  and  lurned  forwards,  so  that  free  access  is  obtained. 

Impacted  cerumen  may  be  due  to  chronic  local  irritation 
increasing  the  normal  secretion,  which  may  be  naturally  excessive, 
or  it  may  be  conse<]uent  on  its  retention  in  a  very  narrow  canal 
Deafness  may  be  grndually  induced,  or  may  ite  quite  sudden  in  its 
appearance,  either  uwing  lo  shifting  of  the  mass  of  cerumen,  so  that 
it  completely  blocks  the  canal,  or  to  its  sudden  swelling  from  the 
presence  of  water  in  the  ear. 

Buzzing  in  the  ears,  giddiness,  and  slight  pain  are  sometimes 
present,  and  occasionally  more  grave  symptoms  are  attributable  to 
this  cause. 

In  neglected  cases  the  plug  of  cerumen,  acting  as  a  foreign  body, 
may  excite  suppuration,  or  even  lead  to  perforation  of  the  membrane 
and  tympanic  mischief. 

Treatment — The  day  before  the  cerumen  is  to  be  removed  the 
patient  should  drop  a  little  warm  oil  or  solution  of  bicarbonate  of 
soda  (gr.  15  ad  51.)  into  the  meatus,  in  order  to  soften  the  mass 
VOL.  in  T 
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traceable  to  local  irritation,  and  seem  to  be  very  liable  to  occur  in 
those  who  indulge  in  swimming,  especially  in  salt  water,  which  acts 
as  an  irritant  Gout  and  rheumatism  are  considered  to  be  etio- 
logical factors.  Osteomata  grow  slowly  and  painlessly ;  they  may 
cause  complete  blocking  of  the  canal,  or  prevent  the  due  escape  of 
cerumen.  In  rare  cases  they  excite  acute  inflammation,  with  subse- 
quent destruction  of  the  membrana  tympani.  The  symptoms  are 
similar  to  those  of  accumulated  cerumen,  and  these  growths  are 
often  detected  when,  before  examination,  cerumen  is  credited  with 
the  symptoms  produced.  They  are  very  hard  when  touched  with 
the  probe,  and  are  usually  pale  on  the  surface. 

Treatment — The  ear  must  be  kept  perfectly  clean  and  free 
from  cerumen.  If  the  osteoma  is  small,  no  other  treatment  is 
necessary  or  advisable.  When  acute  inflammation  is  excited,  or  if 
the  tumour  is  large  enough  to  block  the  canal,  its  removal  becomes 
necessary.  This  may  be  effected  when  the  tumour  is  pedunculated, 
by  snaring  it  with  a  galvano-cautery  wire ;  but  when  it  is  sessile  and 
very  dense,  its  size  must  be  diminished  by  means  of  a  drill  or  burr 
worked  by  an  electro-motor  or  dental  engine.  The  density  is  often 
very  great,  and  every  care  must  be  taken  that,  during  attempted 
removal,  no  damage  is  inflicted  on  the  membrane. 


The  Membrana  Tympani  and  Tympanic  Cavity 
injuries  of  the  membrana  tympani 

The  membrane  may  be  injured  by  instruments  or  pointed  bodies 
thrust  down  the  meatus,  by  an  extension  of  a  fissure  in  fracture  of 
the  base,  or  by  caustics  poured  into  the  ear.  Such  injuries  vary 
very  much  in  extent  Injury  by  indirect  violence  is  due  to  the 
sudden  compression  of  the  air  in  the  meatus ;  it  may  occur  from 
boxing  the  ear,  or  from  loud  explosions,  especially  if  the  mouth  be 
closed  at  the  time. 

At  the  time  of  injury  the  patient  may  be  conscious  of  a  loud 
noise  in  the  ear,  accompanied  by  considerable  pain.  Bleeding  is 
usually  considerable,  the  blood  escapes  by  the  meatus,  and  some- 
times down  the  Eustachian  tube;  the  bleeding  may  continue  for  a 
few  days,  so  that  a  view  of  the  membrane  cannot  be  obtained. 

.If  the  wound  has  been  made  by  a  dirty  instrument,  acute  suppu- 
rative inflammation  may  result.  The  ultimate  degree  of  deafness 
depends  ujX)n  the  severity  of  the  violence  which  has  been  used, 
upon  the  size  and  nature  of  the  perforation,  and  upon  whether  this 
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heals  soundly  or  not  If  the  force  producing  the  injur)'  has  been 
great,  as  in  loud  explosions,  (he  resulting  deafness  may  be  marVed 
and  permanent ;  Dalby  altriljutes  this  to  associated  shock  or  damage 
to  the  labyrinth.  Naval  gunnery  officers  are  very  frequently  deaf 
from  this  cause. 

Treatment. — When  the  "ear  has  been  freed  of  blood  clot,  and 
carefully  cleansed  by  gentle  syringing  with  boric  solution,  it  should 
be  left  alone,  a  pad  of  wool  being  placed  over  the  auricle.  If  non- 
interference be  obser\-ed»  the  perforation  will  usually  heal  soundly 
after  a  few  days.  If  pain  and  inflammation  result,  a  leech  behind 
the  ear,  with  hot  fomentations  over  the  auricle,  should  be  employed. 
Suppuration  must  be  treated  as  described  at  p.  279. 

INFLAMMATION    OF   THE   ITMPANIC    CAVITY^-OTITIS    MEDIA 

Causes.  —  In  ihe  great  majority  of  cases  inflammation  of  the 

tympanic  civity  is  due  to  the  spread  of  mischief  from  the  naso- 
pharynx. An  ordinar)'  cold  in  the  head,  chronic  rhinitis,  or  pharyn- 
gitis lead  to  the  least  serious  results.  Adenoid  vegetations,  scarlet 
fever,  measles,  diphtheria,  and  influenza  may  excite  an  inflammation 
which,  though  perhapi  trivial  at  first,  may  lead  to  suppuration  and 
perforation  of  the  membrane,  with  one  or  other  of  its  more  serious 
complications.  Oiilis  media  may  also  be  consequent  on  s)'philitic 
ulceration,  or  mny  be  due  to  the  invasion  of  the  cavity  by  pyogenic 
organisms,  or  by  the  tubercle  bacillus.  'I'he  disease  is  chiefly  met 
with  in  the  young,  since  its  causes  aje  most  likely  to  affect  children. 
In  some  cases  the  inflammation  may  occur  from  injury  of  the 
tympanic  membrane,  or  from  pathological  conditions  of  the  meatus, 
which  have  not  received  prompt  or  efficient  treatment  ;  thus  acute 
inflammaiion  of  the  meatus,  either  occurring  as  a  furunculosis  or 
from  the  irritation  and  obstruction  caused  by  an  impacted  foreign 
body,  by  cerumen,  or  by  the  presence  of  an  exostosis,  may  lead  to 
perforation  of  the  membrane,  and  consecutive  inflammation  of  the 
tympanum.  The  severity  of  the  inflammation,  its  duration,  and 
results  depend  in  great  measure  upon  its  cause. 


NON-PURULENT    OR    CATARRHAL    INFLAMMATION 

This  form  originates  from  adenoids,  acute  or  chronic  catarrh, 
and  syphilis  of  the  throat;  the  inflammation  spreads  to  the  ear  by 
the  Eustachian  tube. 

In  the  mildest  form  there  is  little  or  no  exudation,  but  there  ruay 
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be  a  considerable  quantity  of  a  serous  or  mucous  character.  Succes- 
sive attacks  arc  not  uncommon. 

Symptoms. — In  the  mildest  form,  such  as  may  accompany  an 
ordinary  cold  in  the  head,  ihc  patient  complains  of  slight  deafness, 
a  sense  of  fulness  in  the  ears,  with  buzzing  or  some  advemilious 
sound.  Tliere  is  little  or  no  pain.  The  deafness  is  sometimes 
temporarily  improved  by  swallowing,  a;  the  Eustachian  tube  is  thus 
pulled  open  and  fresh  air  enters  the  tympanic  cavity.  These  signs 
may  all  subside  within  a  week.  In  more  severe  cases  the  symptoms 
become  more  pronounced,  :  iJ  the  patient  may  complain  of  ear- 
ache, which  is,  however,  rarely  severe.  Deafness  may  be  almost 
complete,  though  liable  to  temporary  improvement,  if  air  passes 
through  the  Eustachian  lube. 

Examination  with  the  speculum  may  show  the  membrane  to  be 
depressed  or  bulged,  according  to  whether  the  air  in  the  tympanic 
cavity  is  merely  rarefied  or  the  cavity  is  filled  with  fluid.  In  the 
latter  case  the  bulged  segment  may  present  a  yellowish  or  ycllowish- 
grcy  tinge.  Fluid  in  the  cavity  may  also  give  moist  rales  when 
Politzer's  inflation  and  the  otoscope  are  used,  in  place  of  the  dry 
sound  when  fluid  is  absent,  or  when  it  is  inspissated. 

If  the  tympanum  is  filled  with  fluid  the  membrane  may  become 
atrophied  by  pressure  and  bulge  very  distinctly  at  one  point,  and 
unless  relief  is  afforded  by  an  incision  it  may  rupture.  Suppurative 
inflammation  may  follow  the  nonsuppurative  form,  especially  if  any 
cause  persists  in  the  nasopharynx.  Repeated  attacks  may  lead  to 
suppuration,  or  may  cause  thickening  and  opacity  of  the  membrana 
tympani,  which  may  become  infiltrated  with  calcium  ]>hosphate. 

The  prognosis  of  non-purulent  catarrh  depends  mainly  upon 
the  cause  and  the  possibility  of  its  removal.  If  the  attacks  are 
repeated,  or  the  inflammation  becomes  chronic,  the  most  that  can 
be  expected  is  partial  recovery,  but  after  acute  attacks,  such  as 
may  complicate  an  ordinary  cold  in  the  head,  complete  and  rapid 
recovery  is  to  be  expected. 

Treatment — The  essential  part  of  the  treatment  consists  in 
the  removal  of  any  local  cause  in  the  throat,  e.^.  adenoids.  The 
disease  itself  should  be  treated  by  inflation  of  the  tympanum  by 
Politzer's  bag,  which  will  at  once  improve  the  hearing.  The 
patient  will  experience  a  sudden  "crack"  in  the  ear  (which  the 
surgeon  may  also  appreciate  if  be  uses  the  otoscope),  indicative  of 
the  success  of  inflation.  The  improvement  may  only  last  for  an 
hour  or  so,  in  which  case  the  treatment  must  be  repeated  daily  ;  in 
other  cases  the  hearing  may  remain  good  for  a  considerable  limCi 
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and  under  such  circumstances  the  inflation  of  the  cavity  need  only 
be  repeated  every  second,  third,  or  fourth  day,  the  interval  being 
proportional  to  the  results.  As  soon  as  the  swelling  of  the  mucous 
membrane  of  the  Eustachian  tube  has  subsided  air  readily  enters 
the  tympanum,  inflation  is  then  no  longer  necessary,  and,  if  con- 
tinued, does  more  harm  than  good.  If  there  is  evidence  that 
there  is  fluid  accumulation  in  the  tympanic  cavity,  which,  owing  to 
its  viscid  character,  cannot  escape,  it  may  be  carefully  washed 
out  with  a  few  drops  of  a  solution  of  bicarbonate  of  soda  (5  gr. 
ad  31.)  through  a  Eustachian  catheter;  the  soda  solution  tends  to 
render  the  accumulaiion  more  liquid.  If  the  membrane  is  bulged 
and  is  threatening  to  yield  this  should  be  incised,  and  the  fluid 
driven  out  by  the  use  of  Politzcr's  bag.  In  chronic  cases  the 
injection  of  the  vapour  of  muriate  of  ammonia  is  beneficial. 


fl 


SUPPtJRATIVE    INFLAMMATION    OK    THE    MIDDLE    EAR 


d 


Suppurative  otitis  media,  the  most  common  disease  of  the  ear, 
is,  owing  to  the  disastrous  consequences  which  it  may  entail,  of 
the  greatest  importance.  The  disease  usually  occurs  in  children, 
and  is  commonly  due  to  scarlet  fever,  measles,  diphtheria,  influcn/a, 
or  the  presence  of  adenoid  vegetations,  although  it  may  follow  any 
of  the  conditions  mentioned  on  p.  276. 

General  course. — In  some  cases  (especially  if  it  complicates 
one  of  the  acute  exanthemata,  the  symptoms  of  which  mask  the 
local  trouble),  the  disease  is  unnoticed  during  its  early  stages,  a 
discharge  from  the  car  being  the  first  sign  to  attract  attention.  As 
a  rule,  however,  there  is  an  initial  stage  characterised  by  injection, 
redness,  and  svvelhtig  of  the  tympanic  mucous  membrane  and 
membrana  tymp:inL  Suj)puratron  rapidly  occurs,  and  within  a  few 
days  the  inflamed  and  softened  membrane  becomes  perforated,  and 
the  discharge  escap;.'S  externally.  Under  appropriate  treatment 
complete  cure  may  result,  and  the  perforation  of  the  membrane 
heals  without  any  permanent  ill  results  following. 

In  many  cases  the  disease  unfortunately  becomes  chronic, 
and  in  such  granulations  may  spring  up,  and,  by  blocking  the 
outlet,  cause  temporary  acute  exacerbation  of  tlie  mischief  as  a 
result  of  the  retention  of  the  pus.  The  disease  may  spread  to  the 
meatus  cxternus,  to  the  periosteum  beneath  the  mucous  membrane, 
and  consequently  excite  caries  or  necrosis  of  the  temporal  bone,  or 
it  may  gradually  invade  the  mastoid  cells,  or  spread  to  the  lateral 
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sinus,  the  basal  dura  mater,  or  cause  abscess  of  the  brain.  In 
chronic  cases  the  membrana  lympani  may  be  almost  entirely 
destroyed,  or  the  ossicles  may  necrose  or  become  ankylosed,  and 
adhesions  may  form  within  the  tympanum.  The  disease  may 
also  spread  to  the  labyrinth.  General  septic  infection  is  not 
uncommon. 

Sjrmptoms  of  the  acute  stage. — The  onset  is  sudden. 
The  patient  complains  of  earache,  which  gradually  increases  until  it 
becomes  ver)*  severe,  and  the  pain  radiates  over  ihc  head.  There 
is  usually  local  tenderness  in  front  of  and  behind  the  ear,  and  the 
cervical  glands  may  be  slightly  swollen  and  tender.  The  patient 
complains  of  a  sense  of  fulness  in  the  car,  accompanied  by  dis- 
tressing throbbing,  tinnitus,  and  buzzing.  The  constitutional  dis- 
turbance is  usually  severe,  and  the  temperature  may  rise  to  105°  F. 
On  examination  the  meatus  may  be  found  swollen  and  very  tender; 
the  membrane  is  injected  and  bulged  outwards  by  the  fluid  which 
is  imprisoned  within  the  tympanum  ;  the  bulging  may  be  general, 
or  may  only  affect  a  part  of  the  membrane  ;  the  bulged  area  is 
usually  yellowish  in  colour. 

Within  a  few  hours,  or  at  most  four  or  five  days,  the  membrane 
becomes  perforated  and  the  pus  escapes;  the  relief  is  followed  by 
marked  diminurion  of  the  local  and  constitutional  disturbance. 
The  perforation  may  be  small  or  large  ;  it  is  usually  situated  in  the 
posterior  and  lower  segment.  The  pus  which  escapes  is  often  bloody, 
and  may  be  very  offensive  ;  it  is  sometimes  thick  and  tenacious 
from  admixture  with  mucus, 

Sjrmptoms  of  the  chronic  stage.^If  the  morbid  process  be 
arrested  the  membrane  will  heal  soundly  and  complete  recovery 
ensue,  but  so  long  as  any  secretion  of  pus  continues  this  cannot 
occur,  and  the  patient  suffers  from  chronic  otorrha-a,  with  some 
degree  of  deafness.  The  deafness  does  not  depend  upon  the  fact 
of  perforation,  for  tiiis  by  no  means  necessarily  entails  it,  but  it  is 
due  and  proportional  to  concomiiant  changes  affecting  the  ossicles, 
the  tympanic  cavity,  and  the  labyrinth.  Thus  if  the  ossicles  are  de- 
stroyed, or  are  ankylosed  and  adhesions  arc  present,  deafness  is 
sure  to  result.  During  chronic  otorrhuea  acute  attacks  similar  to 
that  just  described  may  occur,  owing  to  the  growth  of  granulations 
blocking  up  the  outlet  and  consequent  retention  of  discharge. 
These  are  readily  seen  through  the  speculum,  and  on  their  removal 
the  sympioms  rapidly  subside. 

Treatment — In  the  acute  stage,  before  there  is  decided 
evidence  of  suppuration,  hot  poultices  or  fomentations  applied  to 
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the  ear  and  side  of  the  head  may  give  much  rt-licf ;  if  the  pain  is 
very  great,  from  one  to  three  leeches  should  be  applied  in  front  of 
the  tragus  over  the  mastoid,  or  in  both  situations.  Warm  cocaine 
and  morpliia  lotion  may  also  be  instilled  into  the  meatus. 

As  soon  as  the  membrane  bulges,  owing  to  the  aceumulation  of 
matter  within  the  (ymp;inic  cavity,  this  should  be  evacuated  by  an 
incision,  about  2  cm.  long,  made  through  the  membrane  behind 
the  handle  of  the  malleus,  or  through  any  local  bulged  area.  If 
the  patient  is  young  or  very  nervous,  a  general  anjcsthetic  should 
he  administered,  otherwise  a  10  per  cent  solution  of  cocaine  is  all 
that  is  necessary  ;  the  pain,  although  severe,  is  transient.  After  the 
incision  has  been  made  the  pus  will  begin  to  escape,  and  this  can 
be  materially  aided  by  inflation  with  Politzer's  bag,  or  by  making 
the  patient  close  his  mouth  and  hold  his  nose,  and  then  try  to 
forcibly  expire  through  the  nose  (Valsalva's  method).  The  ear 
must  be  gently  syringed  with  warm  water  or  boracic  solution,  and 
subsequently  dried  with  antiseptic  wool  on  an  ear-probe.  The 
syringing  must  be  repeated  as  often  as  necessary  to  remove  the 
discharge  ;  at  first  it  may  be  advisable  every  four  or  six  hours,  but 
later.on  once  a  day  will  suffice.  If  the  ear  is  thoroughly  cleansed, 
the  mischief  may  rapidly  subside  and  the  membrane  heal,  but  in 
many  cases  the  chronic  suppurating  stage  succeeds,  and  must  receive 
prolonged  treatment  by  syringing  and  the  insufflation  of  finely 
powdered  boracic  acid  after  the  ear  has  been  dried.  Care  must 
be  taken  that  the  quantity  of  boracic  acid  used  is  very  small,  or  it 
may  accumulate  in  the  ear  and  form  a  dense  plug  with  the  dis- 
charge. Iodoform  is  sometimes  used  instead  of  boracic  acid,  but 
is  not  so  good.  Should  this  fail  to  effect  a  cure,  various  astringent 
antiseptic  lotions  may  be  tried  ;  of  these  the  following  will  probably 
be  found  the  most  useful: — Peroxide  of  hydrogen,  alum,  gr.  5-15, 
or  zinc  sulphate,  gr.  1-2,  combined  with  a  little  rectified  spirit 
(3i.  ad  5i.). 

During  the  treatment  the  patient  may  wear  a  small  pad  of  wool 
over  the  ear  to  prevent  the  access  of  cold  air,  which  sometimes 
aggravates  the  condition.  Wool  should  not  be  placed  within  the 
meatus,  as  it  prevents  the  escape  of  discharge. 


COMPLICATIONS    OF    MIDOLE-EAR    DISEASE 

Tt  is  the  possibility  of  the  occurrence  of  serious  complications 
which  makes  any  discharge  from  the  ear  a  matter  for  grave  anxiety 
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and  careful  and  prolonged  treatmenl.     These  complica.iions  are  as 
follows  :^ 

Extension  to  the  mastoid  cells— Mastoid  periostitis. — 
The  involvement  of  the  mastoid  cells  by  direct  extension,  owing 
to  continuity  of  the  mucous  membrane,  will  usually  occur,  but  it 
by  no  means  necessarily  follows  that  such  invasion  will  be  accom- 
panied by  mastoid  abscess  and  the  train  of  syniptgms  associated 
with  it.  So  long  as  any  pus  which  forms  can  find  a  free  exit  from 
the  mastoid  into  the  tympanum,  and  thence  externally,  and  so  long 
as  the  process  is  not  aggravated  by  some  complication,  by  cold  or 
by  injudicious  treatment,  mastoid  abscess  may  not  occur  ;  but  if  free 
escape  of  pus  is  hindered  by  the  growth  of  granulations,  or  in  any 
other  way,  then  the  most  acute  symptoms  will  ensue. 

Acute  mastoid  suppuration  may  be  associated  with  subperiosteal 
abscess,  or  the  latter  condition  may  exist  alone,  in  either  case 
the  symptoms  are  very  similar. 

There  is  extreme  tenderness  behind  the  ear,  aggravated  by 
even  gentle  percussion  over  the  mastoid,  which  makes  the  patient 
wince.  Pain  radiates  over  the  side  of  the  head.  The  skin  behind 
and  above  the  ear  is  swollen  red  and  oedemaious,  and,  es|xrcially 
if  there  be  pus  beneath  the  periosteum,  the  ear  projects  downwards 
and  forwards  in  a  very  characteristic  manner,  best  appreciated 
when  the  head  is  viewed  from  l>ehind.  Fluctuation  may  be  clearly 
discernible  when  the  periosteum  is  involved,  or  if  the  pus  within 
the  antrum  has  perforated  the  outer  wall;  before  this  happens 
there  may  be  distinct  bulging  of  the  bone.  The  abscess  usually 
bursts  just  behind  the  ear,  sometimes  into  the  meatus,  or  the  pus 
may  burrow  beneath  the  deep  fascia  and  extend  down  the  neck  ; 
sometimes  the  abscess  spreads  towards  the  dura  maier,  and  the 
pus  is  discharged  beneath  it,  or  thrombosis  of  the  lateral  sinus  or 
cerebral  abscess  may  complicate  the  case.  On  examining  the  ear 
a  profuse  and  usually  fcciid  discharge  will  be  found,  or  the  tympanic 
cavity  maybe  filled  with  granulations,  which  prevent  the  free  escape 
of  pus,  and  have  probably  by  so  doing  determined  the  occurrence 
of  mastoid  abscess.  The  patient  looks  and  is  extremely  ill, 
especially  if  his  rest  has  lieen  prevented  by  pain.  The  temperature 
may  be  raised  to  105''?'.,  or  even  higher,  and  the  constitutional 
symptoms  arc  corresj)ondingly  severe. 

Diagnosis. — Very  similar  constitutional  symptoms  may  be  in- 
duced by  the  temporary  retention  of  pus  within  the  tympanum 
owing  to  the  growth  of  granulations,  or  by  masses  of  inspissated 
pus.      The  local  signs  may   be  due   to   an   acute  periostitis  over 
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the  mastoid  whicli,  under  treatment,  may  subside  without  sup- 
puration. 

Treatment. — When  the  ear  has  been  carefully  examined,  all 
granulations  should  be  removed  by  means  of  a  small  curette  or 
sharp-spoon,  and  the  fcetid  pus  cleared  away  by  gentle  syringing. 
If  the  signs  of  mastoid  abscess  are  not  quite  evident,  the  case  may 
be  left  for  some  hours  to  see  if  this  treatment  is  productive  of 
benefit,  and  shuuld  this  prove  to  be  the  case  no  further  interference 
is  at  present  called  for.  Acute  periostitis  without  suppuration  is 
best  treated  by  the  application  of  leeches  and  hot  fomentations. 
As  soon  as  it  is  evident  that  there  is  pus  beneath  the  periusteum, 
or  that  the  mastoid  cells  are  diseased,  0|X"rauve  treatment  must  be 
at  once  undertaken. 

Operation  for  subptriostfal  abscess. — The  ear  is  drawn  well  forward 
and  an  incision  is  made  parallel  with  it  and  down  to  the  bone;  the 
pus  is  evacuated  and  the  bone  carefully  examined  to  see  if  there  is 
a  small  opening  leading  into  the  mastoid  cells,  for  the  pus  may  have 
originated  there  and  been  discharged  beneath  the  periosteum.  If 
the  bone  is  found  to  be  intact  and  there  are  no  symptoms  pointing 
to  pus  retention  in  the  mastoid,  this  should  not  be  perforated,  but 
hot  fomentations  should  be  applied  and  the  wound  allowed  to  heal 
from  the  bottom.  Associated  necrosis  is  uncommon,  but  if  present 
must  be  treated  on  ordinary  principks. 

Perforation  of  the  mastoid. — The  mastoid  is  fully  exposed,  and  if 
an  opening  is  present  this  should  be  enlarged  by  the  gouge  or 
chisel,  so  that  the  cavity  may  be  freely  opened  up.  If  the  bone  is 
intact  the  antrum  should  be  opened  with  a  gouge,  chisel,  or  burr  at 
a  spot  half  an  inch  behind  and  above  the  centre  of  the  auditory 
meatus.  Care  should  be  taken  not  to  go  behind  a  line  drawn 
vertically  upwards  frum  the  tip  of  the  mastoid  process,  for  here  lies 
the  laiernl  sinus.  The  cavity  must  be  carefully  sharp-sp<x)ned  and 
all  diseased  material  and  masses  of  inspissated  pus  removed.  The 
opening  is  made  frtely  into  the  tympanum,  so  that  fluid  can  be 
readily  syringed  through  the  meatus.  The  wound  should  be  plugged 
with  gauze  and  allowed  to  heal  from  the  bottom.  For  the  first  few 
days  the  dressing  may  require  changing  twice  daily,  but  as  healing 
and  general  improvement  take  place,  the  frequency  of  the  drensings 
may  be  gradually  diminished  until  they  remain  untouched  two  or 
three  days,  or  even  longer. 

Chronic  mastoiditis  is  a  much  less  hopeful  condition  than  is 
the  acute  form.  Tlic  antrum  and  mastoid  cells  may  be  consider- 
ably enlarged  by  destruction  of  the  walls,  and  the  cavity  is  often 
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filled  with  caseous  masses  of  inspissated  pus.  Sometimes  the  cells 
are  more  or  less  completely  obliterated  by  ehronlc  osteitis,  or  caries 
and  necrosis  may  complicate  the  condition.  The  treatment  is 
conducted  on  the  same  lines  as  for  acute  su|>]mraliun. 

Caries  and  necrosis  of  the  temporal  bone. — Chronic 
suppuration  of  the  ear  may,  especially  in  children,  lead  to  caries 
and  necrosis  of  the  ossicles  or  of  some  part  of  the  Icmpora?  bone. 
The  gravity  of  the  bone  disease  is  de[)endent  on  its  seat  rather  than 
on  its  extent;  thus  quite  a  limited  amount  of  disease  of  the 
tympanic  roof  or  of  the  sigmoid  sinus  is  likely  to  occasion  the 
gravest  intracranial  complications.  Fortunately  the  outer  wall  of 
the  mastoid  process  is  most  usually  affected,  owing  to  the  frequency 
of  mastoid  periostitis  and  suppuration  within  the  antrum.  Bone 
disease  may  exist  for  many  years  without  leading  to  any  grave  con- 
sequences, although  a  patient  with  such  a  condition  is  always  in 
great  danger.  The  discharge  from  the  ear  (s  profuse,  watery,  often 
bloody,  and  vcrj-  fcetid.  Persistent  granulations  which  repeatedly 
spring  up  after  they  have  been  removed  are  very  suggestive  of  bone 
disease.  If  the  pus  has  not  a  free  exit  there  will  be  evidence  of  its 
being  pent  up  within  the  antrum  or  external  to  it,  beneath  the 
skin  of  the  meatus  or  wiilun  the  tympnnic  cavity.  The  diseased 
bone  may  be  felt  by  gentle  probing  through  a  speculum  under 
a  good  light.  The  treatment  must  be  conducted  on  ordinary  prin- 
ciples, but  caries  of  the  bone  close  to  the  cranial  cavity  should 
not  be  scraped  for  fear  of  opening  it.  During  any  operation  for 
the  removal  of  sequestra  the  proximity  of  the  facial  nerve  must  be 
remcmlwred. 

Intracranial  complications.  —  Chronic  suppuration  of  the 

"ear  may  lead  to  extra-  or  subdural  abscess,  to  Upiomcningitis,  to 

cerebral  or  cerebellar  abscess,  or  to   infective  thrombosis  of  the 

sigmoid  sinus.     These  conditions  are  fully  described  in  chap.  ix. 

p.  223. 

^L        Facial  paraljrsis. — Facial  pamljsis  maybe  caused  in  cases  of  car 

^Hjisease,  by  invulveuK-nt  of  the  nerve  in  the  inflammatory  ]irocess,  by 

^Hlhe  pressure  of  exudation,  and  by  caries  or  necrosis  of  the  Fallopian 

^^banal      If  the  nerve  is  merely  compressed,  complete  recovery  may 

^^^sue  when  the  inflammatory  material  has  become  absorbed,  but  if 

^^it    has   been  destroyed   by  ulceration,  the   paralysis   is   necessarily 

permanent  and  the  facial  muscles  undergo  consecutive  degeneration 

and  atrophy. 
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"polypus"  is  tete  ear 

Granulations. — The  great  majority  of  so-called  aural  polj^i  are 
masses  of  grnnuj.'iiion  tissue  ocrurring  in  nssoointion  withchronic  otitis 
media.  When  they  are  associated  with  bone  disease  they  may 
repeatedly  recur  in  spile  of  all  treatment.  Granulations  may  merely 
give  rise  to  some  discharge  (often  bloody) 
from  the  ear,  but  if  they  are  neglected  they 
cause  serious  symptoms  and  lead  to  the  graver 
results  of  chronic  car  disease,  owing  to  their 
blocking  the  exit  and  c^iusing  retention  of  pus 
within  the  tympanum ;  the  pus  is,  moreover, 
almost  certainly  septic. 

On  examination  the  granulations  will  be 
plainly  seen  projecting  through  and  completely 
filling  a  perforation  in  the  membrane,  or 
springing  from  some  part  of  the  external 
meatus. 

Treatment. — The  granulations  should  be 
very  carefully  removed  under  an  anaesthetic  by 
Fkl  97.— a  polypus  of  ih«  means  of  a  fine  sharp-spoon  or  curette.  The 
SLS?(fS/'*''"  *'"'  t'^^f^ding  »s  usually  profuse.  The  bases  of  the 
granulations  should  be  treated  by  cauterising 
with  chromic  acid  applied  every  third  or  fourth  day:  in  mild 
cases  a  10  per  cent  solution  answers  very  well,  but  when  the 
granulations  are  extensive  the  solid  actd  fused  on  a  warm  probe 
is  to  be  preferred ;  the  ear  must  be  dried  after  the  applic^iiion 
which  causes  some  subsequent  pain.  Granulations  may  also  be 
successfully  destroyed  by  the  instillation  of  about  ten  drops  of 
rectified  spirit  and  an  equal  quantity  of  warm  water  after  the  ear 
has  been  thoroughly  cleansed  and  dried.  The  instillation  should 
be  repeated  twice  daily. 

True  polypi. — Mucous  and  fibrous  polypi  are  sometimes  met 
with  in  the  ear,  and  are  usually  traceable  to  old  tympanic  disease. 
The  mucous  polypus  is  the  most  common  variety ;  it  is  usually 
pedunculated,  is  soft  and  vascular,  and  is  composed  of  delicate 
connective  tissue  infiltrated  with  round  cells  and  enclosing  small 
c)'stic  spaces;  the  growth  is  covered  with  stratified  epithelium 
continuous  with  thnt  of  the  surrounding  mucous  membrane,  which 
may  be  considerably  thickened  by  chronic  inflammation.  Polypi 
grow  slowly  but  may  attain  a  size  sufficient  to  block  the  meatus,  or 
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even  project  ai  the  orifice  (Fig.  97);  under  such  circumstances 
severe  symptoms  may  be  indinod  by  pent-up  pus  in  the  tympanic 
cavity.  Polypus  causes  chronic  suppuration,  and  the  disrharj^^e  is  not 
infrequently  mixed  with  bluud.  Kxaniination  of  the  ear  will  reveal 
the  presence  of  the  growth,  which  is  soft  and  can  be  moved  and 
indented  by  the  probe. 

Treatment — Removal  by  ihe  snare,  ring-knife,  or  a  pair  of 
forceps  must  be  followed  by  the  application  of  chromic  acid  every 
third  or  fourth  day,  so  that  the  base  of  the  polypus  may  be  com- 
pletely destroyed.  The  otorrhcea  will  subside  with  the  removal  of 
its  cause. 
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ACUTE    LARVTIGITIS — CEDEMA    LARYNGIS 

A  MH.D  form  of  acule  laryngitis  may  accompany  an  ordinary  cold, 
and  is  very  liable  to  do  so  in  persons  specially  liable  to  catarrhal 
affLCtions.  Overstraining  the  voice,  the  inhalalion  of  steam  or 
irritating  vapmirs,  inriucnza,  and  sometimes  the  specific  fevers, 
especially  measles,  may  all  occasion  laryngitis  in  varj'ing  degrees 
of  severity.  Laryngeal  catarrh,  due  tu  erythematous  patches  on  the 
mucous  membrane,  is  not  uncommon  iti  the  early  stages  of  secondary 
syphilis  {see  p.  185,  vol.  i.)- 

Morbid  anatomy.  In  the  mildest  cases  the  mucous  membrane 
is  congested  and  there  is  sliglu  swellijig  of  the  submucous  connective 
tissue.  When  laryngitis  is  due  to  some  potent  cause,  such  as 
the  inhalation  of  steam,  or  the  spread  of  cr)*sipelas  and  the  like,  the 
swelling  of  the  submucous  tissue  may  be  extreme  and  cause 
complete  closure  of  ihe  glottis  [itdema  /aryn^s).  The  cedcma  is 
chiefly  present  in  the  neighbourhood  of  the  epiglottis  and  aryL-eno- 
epiglotlidem  folds,  the  submucous  tissue  being  especially  abundant 
in  these  situations ;  in  some  cases  superficial  erosion  of  the 
mucous  membran'.'  and  suppuration  of  the  submucous  tissue 
may  occur. 

Symptoms. — During  the  early  stages  there  is  some  hoarseness, 
with  dr)ness  and  pain  about  the  throat,  and  a  slight  but  irritating 
cough  ;  these  may  be  the  only  syniptoms  present  In  more  severe 
Iar)'ngitis  the  symptoms  become  more  grave,  and  very  soon  mucus 


CHAF.  xu  MEMBRANOUS  LARYNGITIS  287 

and  muco-purulent  secretion,  occasionally  mixed  with  streaks  of 
blood,  makes  its  appearance.  The  temperature  is  raised  but  does 
not  usually  run  high;  the  constitutional  symptoms  arc  proportion- 
ately mild.  In  cases  of  cede  ma  the  gradual  increase  in  the  swelling 
is  marked  by  the  advent  of  dyspnoea  which  may  become  very 
pronounced ;  there  is  also  more  or  less  dysphagia.  In  severe 
cases  the  oedema  so  obstructs  the  glottis  that  asphyxia  becomes 
imminent  and  demands  laryngoiomy ;  the  dyspnaa  is  liable  to 
paroxysmal  exacerbation.  The  breathing  is  noisy  and  siridulous, 
and  the  paiieni,  gasping  for  breath,  calls  into  action  all  the  accessory 
muscles  of  respiration ;  he  is  anxious,  restless^  and  tcrror-s:ricken» 
the  face  is  bathed  in  sweat,  the  lips  are  livid,  and  unless  speedy 
relief  be  afforded  he  dies  asphyxiaud,  I^r)ngoscopic  examination 
in  cases  of  laryngitis  shows  the  congested  condiiiou  of  ihe  mucous 
membrane,  the  swelling  of  the  submucous  tissue,  and  the  fact  that 
ihe  movements  of  the  cords  are  sluggish  and  imperfect. 

Treatment. — The  patient  must  be  confined  to  a  warm  room 
(65*  F.)and  should  rtfrain  from  talking  ;  much  rtlief  may  be  afforded 
by  the  inhalation  of  steam,  about  *,i.  of  tincture  of  benzoin  being 
added  to  the  pint  of  water.  Wine  of  antimony  in  five-minim  doses 
repeated  every  four  hours  is  often  verj  beneficial.  Chloride  of 
ammonium  by  inhalation  or  in  tabloids,  an  ice  compress  to  the 
throat,  and  ice  by  the  mouth  are  very  soothing  and  tend  to  reduce 
the  swelling.  If  the  dyspnrea  becomes  troublesome,  an  emetic 
may  be  followed  by  much  improvement,  but  shuvild  the  breathing 
be  dangerously  hampered,  laryngotomy  or  tracheotomy,  according 
to  the  age  of  the  patient,  must  be  performed.  Those  who  are 
naturally  predisposed  to  catarrh  and  who  repeatedly  suffer  from 
catarrhal  laryngitis  should  avoid  overstraining  the  voice,  cold,  and 
all  causes  likely  to  produce  an  attack  ;  and  if  possible  should  spend 
the  winter  in  a  mild,  warm,  equable  climate,  such  as  that  of  Egypt, 

MEMBRANOUS    I^VRVNGITIS 

In  the  great  majority  of  cases  membranous  laryngitis  is  due  to 
diphtheria,  but  it  may  occur  in  a  severe  form  quite  independently 
of  that  disease,  and  sometimes  results  from  scalds  of  the  throat. 
ll  is  characterised  by  the  formation  of  a  thick,  tough,  adherent 
membrane  which  may  extend  to  the  trachea  and  primary  divisious 
of  the  bronchi,  and  may  also  be  present  on  the  fauces,  tonsils, 
and  ])harynx.  Membr.mous  laryngitis,  on  account  of  its  specific 
nature  and  the  mechanical  impediment  which  the  false  mem\>'ca:cvft 
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occasions,  is  an  extremely  serious  condition,  especially  in  children, 
in  consequence  of  the  relatively  small  size  of  the  larynx.  More- 
over, the  constitutional  symptoms  are  usually  high  owing  to  the 
absorption  of  toxines  from  the  infected  surface. 

Symptoms. — In  the  early  stages  the  symptoms  are  practically 
those  of  acute  laryngitis,  but  as  the  membrane  accumulates,  the 
increasing  dyspnavi  becomes  an  extremely  grave  element  in  the 
case.  Examination  of  the  throat  will  reveal  the  presence  of  the 
false  membrane. 

Treatment — In  diphtheritic  cases  the  anti-toxine  treatment 
must  be  carried  out.  The  dose  of  anti-toxine  varies  according  to 
the  source  from  which  it  is  obtained ;  thai  supplied  by  the  British 
Institute  of  Preventive  Medicine  should  be  given  in  15-20  cc.  doses, 
which  may  be  repeated  in  twelve  to  twenty-four  hours  until  benefit 
results,  as  evidenced  by  a  fall  of  temi)erature  and  local  improvement 
In  all  cases  of  membranous  laryngitis,  tracheotomy  must  be  per- 
formed as  soon  as  respiratory  difficulty  becomes  marked. 


CHRONIC   LARYNGITIS 

Chronic  larj'ngitis  is  usnally  met  with  in  those  who  nabitually 
overstrain  the  voice,  e.g.  costermongers.  It  is  undoubtedly  aggra- 
vated by  indulgence  in  alcohol  The  condition  may,  like  chronic 
rhinitis,  with  which  it  is  often  associated,  assume  a  hypertrophic 
or  atrophic  form.  In  the  former  the  mucous  and  submucous  coats 
are  thickened,  and  the  glandular  structures  may  be  much  enlarged; 
but  in  the  atrophic  form  the  lesion  is  characterised  by  thinning 
of  the  ti;^sut.s. 

Symptoms. — The  patient  complains  of  discomfort,  and  a  con- 
stant tickling  in  the  throat,  which  causes  him  to  cough  and  hawk  up 
mucus,  especially  in  the  morning.  The  voice  is  hoarse,  gruff*,  and 
low,  and  there  may  be  almost  complete  aphonia.  Laryngoscopic 
examination  shows  that  the  mucous  nienibrane  is  altered  in  thickness, 
and  has  a  mottled  greyish-white  colour;  the  cords  have  lost  their 
normal  whiteness,  and  are  more  or  less  congested ;  their  movements 
are  frequently  impaired. 

Treatment — Complete  rest  to  the  voice  is  essential  The 
lar>'nx  should  be  swabbed  over  once  a  day  with  a  solution  of  zinc 
chloride  or  silver  nitrate  (grs.  10  to  30  ad  .v)i  *ind  if  this  does  not 
do  goodj  the  strength  must  be  gradually  increased  :  but  the  treat- 
ment must  not  be  continued  for  more  than  two  or  three  weeks  at  a 
time.    Creosote,  or  chloride  of  ammonium  by  inhalation  or  spraying, 
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may  also  be  employed  in  conjunction  with  the  paintingi  and  in  mild 
cases  without  it. 

The  digestion  must  be  improved,  the  quantity  of  alcohol  reduced, 
and  the  patient  warned  to  avoid  sudden  changes  of  temperature. 


Fig.  gS.  — FxteriMVe  tuticrtulinftis  €»f  the 
Inrynx.  a,  h,  c,  remains  of  tite  cpi> 
gluuU  ^riUnuJu,  after  Xuiett), 


TUBERCULAR    LARYNGITIS 

Primary  tuberculosis  of  the  larynx  is  very  rare  ;  but  the  disease 
not  infrequently  complicates  pulmonary  phthisis,  usually  at  a  late, 
but  sometimes  at  an  early  stage  of  the  affection. 

Morbid  anatomy. — The  epiglottis,  aryta;no-epiglottidean  folds, 
and  ntrighbourhood  of  the  ar)'tenoid  cartilages  are  the  favourite 
scats  of  the  disease.  The  mucous 
membrane  is  thickened,  but  not 
equally  so  throughout ;  in  some  cases 
the  thickening  is  not  seen^  for  if 
ulceration  occurs  early  infiltration 
will  be  but  slight.  Sooner  or  later 
ulceration  and  erosion  occur,  in 
consequence  of  the  breaking  down 
of  the  tubercular  foci ;  and  by  a 
gradual  extension  of  the  mischief 
and  fusion  of  adjacent  ulcers,  the 
destruction  may  be  very  extensive.  The  epiglottis  and  ar)'taenoid 
cartilages  may  be  completely  destroyed,  and  as  the  disease  extends 
in  depth,  perichondritis  and  necrosis,  with  suppuration,  may  extend 
to  the  cricoid  and  thyroid  cartilages.  During  the  destructive  pro- 
cess (fdema  lar^ngis  may  occur.  The  disease  sometimes  extends 
to  the  trachea. 

Signs  and  symptoms. — The  symptoms  are  those  of  chronic 
lar)'ngitis,  with  which  wiJl  be  associated  evidence  of  pulmonary 
phthisis,  and  the  presence  of  tubercle  bacilli  in  the  sputum.  There 
is  hoarseness,  pain,  and  irritation  about  the  throat,  \vi:h  considerable 
dysphagia,  especially  if  the  epiglottis  is  much  diseased  and  the 
laryngeal  cartilages  are  affected.  Aphonia  may  be  very  marked. 
Ijryngoscopic  examination  will  reveal  patches  of  pallor,  a  greyish 
or  yellowish  tint  with  areas  of  erosion  of  the  mucous  membrane, 
which  is  swollen  and  irregularly  thickened,  especially  anteriorly, 
near  the  base  of  the  epiglottis.  There  is  impaired  movement  of  the 
cords,  and  the  epiglottis  is  turban -shaped.  Sometimes  definite 
small  tumours,  caused  by  the  tubercular  deposit,  may  be  present. 
As  the  disease  advances  the  difficulty  in  breathing  may  become 
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&fr  reiiinriinnc  of  tracheotomy. 
may  occtir,  and  some^ 

nszoUv,  the  disease 


— :  ^  {]pa^tf  namwmm  reooBDended  Tor  pul 
n  ..."  :  ^^  ^ri-u  ite  rigowMif  ffiiqwrd,  and  if  possible  th€ 

'4L  t  -:  ^.<^u  ^«?  5«»:  »  EfTT^  the  h^  Alps,  Madeira,  or  ibe 
Jx-^-'^sb.  &.v.r_i_-^  tr  tbe  ses9EM^  pronded  hts  general  condihon  b 
^:  .'■  '4.  •;*;&  T'-'f  i.^K.iqjl  trcaiH^ift  ^ipbtable  to  the  tubercular 
i:^  *c<!V7>  :  -:s.  ;u  .^l:-^«^2  :ya: ;  <nii)Uic  aad  gBraoo),  administered 

!.:>.'  &  ev.^11  .<  ovv-.iiae  «9  be  sseU  if  there  b  much  paint 
it  i  •  - ,  ?  _  v"i~':r  r.ts  oor^zied,  iodofcra^  combined  with  morphia 
:.  ^ « •  .u  *«.  «r-rc^  t«  ^zsoSttcd  aoce  diilj.  A  solution  d 
U-  %'  •  -i  "i^""^  r  scricc^th  &OB  lo  to  50  per  cent  (or  even 
5C-  -c,"  J*  T'v  :»i^r:  Svocaes  toirtant  of  tbe  application),  should 
K  ~  ,  ^-i  frr  :t<  iJeer^zed  ^^■IiMr  to  ^udt  cocaine  has  been 
f-;.  _v  I  :*,  ^.  u""^  Eiisxbe  repelled  about  er^ry  third  day, 
A  -  j-  '  ,  •  -^  ."^^"^  :a"  ^K-e  p&acc;  xt  longer  intervsds.  In  some 
-        -  —  i*i^-?  mav  be  ccrttted  ;  but  thb  is  only  of 
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the  various  parts  of  the  larynx,  limits  the  movements  of  the  cords, 
and,  gradually  contracting,  may  cause  such  a  degree  of  stenosis  that 
tracheotomy  is  necessitated. 

Symptoms. — The  signs  of  syphilitic  laryngitis  are  those 
common  to  all  forms  of  chronic  laryngitis,  coupled  with  distinct 
evidence  of  syphilis,  and  the  absence  of  the  tubercle  bacillus  from 
the  sputum. 

Treatment — Gradually  increasing  doses  of  iodide  of  potassium 
must  be  persevered  with  until  healing  has  occurred,  and  may, 
especially  if  mercurial  treatment  has  not  been  carried  out  effectu- 
ally during  the  second  stage  of  the  disease,  be  combined  with  a 
little  of  the  perchloride.  The  resulting  stenosis  of  the  larynx  may 
necessitate  tracheotomy. 

Local  treatment  is  not  usually  required. 


Fig.  99.— Papilloma  of  the  right  vocml 
cord  (Tillnums), 


INNOCENT  TUMOURS    OF   THE   LARYNX 

Papillomata  form  about  67  per  cent  of  all  morbid  growths 
of  the  larynx,  and  are  chiefly  met  with  on  the  anterior  part  of 
the  vocal  cords  (Fig.  99).  These 
tumours  resemble  papillomata  else- 
where, and  are  pedunculated  or  sessile ; 
they  may  be  so  numerous,  or,  if  single, 
so  large,  as  to  almost  fill  the  larynx. 

Papillomata  are  very  vascular,  and 
unless  the  base  be  thoroughly  removed 
tend  to  recur;  they  may  become 
cancerous. 

Fibromata  of  the  larynx  are  rare, 
and  usually  grow  anteriorly  from,  or  near  to,  the  true  vocal  cords. 
The  tumour  is  always  single,  may  be  pedunculated  or  sessile,  but, 
unlike  the  papilloma,  is  smooth  on  the  surface,  although  it  may  be 
lobulated.  These  growths  slowly  increase  in  size,  but  sometimes 
remain  quite  stationary ;  they  are  composed  of  dense  fibrous  tissue 
with  blood-vessels,  are  quite  innocent,  and  do  not  tend  to  recur 
after  removal. 

Adenomata. — Gland-like  tumours  may  arise  in  connection  with 
the  gland  tissue  met  with  in  the  mucous  membrane  of  the  larynx, 
and  are  consequently  most  commonly  seen  where  this  element  is 
most  abundant,  viz.  at  the  base  of  the  epiglottis,  in  the  arytaeno- 
epiglottidean  folds,  and  in  the  mucous  membrane  over  the  arytenoid 
cartilages;  they  consist  of  a  fibrous  tissue  stroma,  with  enlarged 
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follicular  spaces.  These  tumours  are  sessile  or  pedunculated,  and, 
when  quite  small,  arc  of  a  deep  red  colour,  but  as  they  enlarge  the 
tint  becomes  much  paler. 

Symptoms.  ^There  is  progressively  increasing  hoarseness  and 
loss  of  voicCj  which  may  culminate  in  almost  complete  aphonia  as 
the  tumour  enlarges.  A  slight  hacking  cough  is  sometimes  com- 
plained of  Difficulty  of  breathing  is  proportional  to  the  size  of  the 
tumour,  and  depends  also  upon  its  actual  position.  If  the  growth 
is  pedunculated,  the  dyspnix-a  may  be  subject  to  paroxysmal  exacer- 
bations, and  the  other  symptoms  may  similarly  be  worse  at  times. 
I^ryngoscopic  examination  will  reveal  the  seat  and  probable  nature 
of  the  growth. 

Treatment. — Innocent  tumours  of  the  lar>nx,  after  attaining  a 
certain  size,  may  nut  only  cease  to  grow,  but  gradually  atrophy  and 
ultimately  completely  disappear.  If  such  a  happy  event  should 
seem  to  be  in  progress,  the  surgeon  need  not  be  in  a  hurry  to 
attempt  removal 

The  case  with  which  a  tumour  can  be  removed  depends  upon 
il3  size,  upon  whether  it  be  pedunculated  or  sessile,  but  chietly  upon 
its  actual  position.  After  the  parts  have  been  rendered  ansestheiic 
by  cocaine,  the  growth  may  be  removed  by  laryngeal  forceps  or 
scissors  ;  but  if  it  is  large,  or  if  papillomata  are  numerous,  or  the 
growth  is  in  such  a  position  that  this  cannot  be  effected,  thyrotomy 
will  be  necessary. 

In  the  case  of  children,  thyrotomy  should  always  be  performed 

0*5X5    OF    THE    LARYNX 

Cysts  are  rarely  met  with  in  the  lar)'nx.  They  may  be  due  to 
distension  of  a  follicle  by  retained  secretion,  to  degenerative  changes 
occurring  in  an  innocent  tumour,  or  to  the  presence  of  the  hydatid. 

Follicular  cysts  are  the  most  common  ;  they  usually  occur  near 
the  epiglottis,  or  in  the  ventricle,  and  rarely  attain  a  size  greater 
than  that  of  a  pea. 

A  cyst  should  be  laid  open  by  removal  of  part  of  the  wall. 

MALIGNANT    DISEASE   OF    THE    LARYNX 


Squamous  epithelioma  is  the  usual  form  of  malignant  dbease 
met  with  in  the  larynx,  but  glandular  cancer  or  sarcoma  is 
occasionally  seen.  Secondary  invasion  from  the  pharynx  is  not 
uncommon.     Cancer  is  more  common  in  males  than  females,  in 
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FiC.  100^ — Eptlhtlionu  of  the  riglit 
vocal  cord  q(  one  ycai'.^  Jura- 
tion (TilbnAna,  aficr  ^icnuAcuX 


the  proportion  of  about  4  to   i.      The   disease  usually  arises  in 
connection   with   the  vocal   cords  or  ventricular  bands,   and  may 
appear  as  a  warty  growth,  which  infiltrates  and  thickens  the  mucous 
membrane,  and  speedily  breaks  down  and 
ulcerates.     The  ulcer  is  ragged  and  un- 
healthy, and  repeated  haemorrhage  may 
occur  from  its  surface.      By  gradual  in- 
vasion the  disease  spreads  to  the  adjacent 
tissues,   and    subsequently    involves    the 
cerncal  glands. 

Symptoms. — The  symptoms  are  at 
first  similar  to  those  occasiontd  by  non- 
malignant  new  growths,  or  by  tubercle 
or  syphilis  of  the  laryn.x  ;  frequent  bleed- 
ing, the  involvement  of  the  ccr^-ical  glands,  immobility  of  the  cords, 
and  the  loss  of  health  and  strength  are  diagnostic  features.  The 
breath  is  ftetid,  and  there  is  usually  considerable  pain,  which  may 
extend  along  the  superior  laryngeal  nerve  to  the  auricular  branch 
of  the  vagus.  Laryngoscopic  examination  will  reveal  the  presence 
of  the  ulcer,  and  if  there  be  any  doubt  as  to  its  nature,  a  portion 
of  its  margin  must  be  removed  and  submitted  to  microscopic 
examination.  The  situation  of  the  ulcer  and  its  limitation  are 
suggestive  of  its  nature. 

Treatment. — Complete  removal  by  lar>*ngcctomy  should  be 
performed,  provided  the  disease  be  strictly  confined  to  the  larynx, 
and  has  not  invaded  the  dssues  outside  it,  or  the  cervical  glands. 
Failing  this,  the  relief  of  pain  and  the  performance  of  tracheotomy 
to  avoid  death  by  suffocation  are  the  main  indications. 
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FOREIGN    BODIES    IN    THE    LARYNX 

A  foreign  body  usually  enters  the  lar>nx  when  the  epiglottis  is 
raised  and  the  glottis  widely  open  during  a  deep  inspiration. 
Foreign  bodies  may  also  enter  through  a  wound  in  the  throat,  or 
may  pass  into  the  lar)'nx  during  vomiting.  It  is  important  to 
remember  that  a  foreign  body  lodged  in  the  (esophagus  behind  the 
cricoid  cartilage  may  exert  such  pressure  on  the  tracliea  as  to  cause 
dyspncca  and  even  asphyxia,  I'he  nature,  size,  and  shape  of  the 
foreign  body  will  materially  influence  the  point  at  which  it  will  be- 
come impacted,  and  the  results  which  it  may  occasion.  Foreign 
bodies  capable  of  absorbing  moisture  are  more  harmful  than  those 
of  equal  size  which  cannot  do  so,  since  they  lend  Vq  ^^t\\  ^w^Sl 
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hence  not  only  become  more  firmly  fixed,  but  increase  the 
obstruction.  Sharp-pointed  bodies,  such  as  fish-bones,  may  pierce 
the  mucous  membrane  and  excite  suppura- 
tion and  ulceration. 

If  a  foreign  body  is  small  it  may  be 
immediately  coughed  up,  or  it  may  pass 
into  the  trachea  and  lodge  in  a  bronchus, 
usually  the  right.  If  the  body  remains  im- 
pacted in  the  larynx,  it  will  sooner  or  later 
excite  inflammation  and  suppuration,  or  it 
may  at  once  set  up  severe  uedema,  which 
may  prove  fatal. 

Symptoms.  —  The  patient  is  seized 
with  suddLin  and  severe  dyspnoea,  which 
may  prove  immediately  fatal  unless  assist- 
ance be  at  hand.  Even  if  the  body  be  not 
large  enough  to  completely  obstruct  the 
larynx,  it  may  do  so  by  exciting  spasm  of 
the  glottis. 

In  the  case  of  a  small  body  there  may 
be  practically  no  symptoms,  and  its  pre- 
sence is  only  revealed  by  Iar)'ngoscopic  examination,  but  such  an 
examination  is  not  always  possible,  especially  in  the  case  of  yoimg 
patients.  Even  if  no  symptoms  are  present  at  first,  the  foreign 
body  may  suddenly  shift  its  position  during  an  attack  of  coughing, 
and  sudden  death  from  asphyxia  may  result. 

Treatment — If  dyspntiea  is  urgent,  immediate  laryngotomy 
must  be  performed.  In  less  urgent  cases  an  attempt  may  be  made 
to  locate  the  body  with  the  laryngoscope  and  remove  it  with  laryn- 
geal forceps  after  the  parts  have  been  rendered  tolerant  by  cocaine. 
If  all  attempts  at  removal  fail,  laryngotomy  must  be  performed,  and 
an  attempt  made  to  remove  the  body  at  once  or  after  a  few  days 
when  the  patient  has  grown  accustomed  to  the  tube.  In  rare  cases 
thyrotomy  will  be  necessary. 


Fig.  ioi.— TT^c  Lirynx  and  part 
of  the  trachea  uf  a  chikl ; 
the  po»tcrU>r  wall  of  the 
lAltcr  luu  been  reino%'c(l. 
Impacted  in  Ihc  tar\iix  n  « 
toy  nude  of  n  wliiale  (cIomi 
beneath  the  cpiglotli^),  and 
a  hlaiiilcr  (in  the  tmclica) 
(W^ntmintttcr  Ho«itAl  Mu- 
■eum.  So.  760.  Drawn  by 
C.  H.  t-'re«manX 


FOREIGN    BODIES    IN   THE   TRACHEA   OR    A    BRONCHUS 
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If  a  foreign  body  passes  beyond  the  larynx  it  rarely  impacts  in 
the  trachea,  but  may  remain  movable  in  it ;  in  most  cases,  however, 
it  passes  to  the  right  bronchus.  When  a  foreign  body  has  f)asscd 
t6  the  bronchus,  it  will  cause  pain  behind  the  manubrium,  usually 
rather  to  the  right  of  the  middle  line,  with  some  cough  and  perhaps 
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bloody  expectoration.     On   examination   of  the  chest  it  will  be 

e\'ident  that  the  lung  on  the  affected  side  is  not  being  fully  dis- 
tended with  air,  and  consequently  the  patient  suffers  from  shortness 
of  t>reath,  and  the  respirations  are  rather  hurried;  partial  or  com- 
plete collapse  of  the  lung  may  follow.  It  someiimt'S  happens  that 
during  a  violent  fit  of  coughing  the  foreign  body  is  dislodged^  and 
carried  up  to  the  lar^'nx,  in  which  it  may  become  impacted  and  cause 
death  by  suffocation.  A  foreign  body  lodged  in  a  bronchus  event- 
ually causes  bronchiectasis  and  abscess,  and  in  some  cases  has  been 
cast  out  through  a  sinus  opening  on  the  chest  wall. 

Treatment. — Tracheotomy  must  be  performed  as  low  down  as 
possible ;  a  piece  of  silk  is  passed  through  each  side  of  the  opening 
in  the  trachea,  so  that  this  can  be  held  wide  open»  and  thus  a  good 
view  obtained.  If  the  mucous  membrane  is  now  irritated,  or  a 
feather  is  passed  down  the  tube,  a  fit  of  coughing  will  be  excited, 
during  which  the  foreign  body  may  be  driven  up  to  the  opening 
and  may  be  seized  by  furceps  and  extracted  :  but  tu  do  this  the 
surgeon  must  be  quick,  for  the  body  will  be  drawn  down  again  by 
the  succeeding  deep  inspiration.  If  removal  cannot  be  effected  at 
the  time,  the  patient  must  be  put  to  bed  and  carefully  watched  by 
a  skilled  assistant,  who  will  take  advantage  of  any  appearance  of 
the  body  to  remove  it. 

If  the  body  remains  fixed  in  spite  of  all  coughing,  an  attempt 
must  be  made  to  remove  it  by  means  of  tracheal  forceps  or  a  piece 
of  bent  wire,  after  its  situation  has  been  determined  by  probing. 
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OPERATIONS  ON  THE  L.\RyNX  AND  TRACHEA 


INTUDATION  OP  THE  LARYNX 


Intubation  of  the  larynx  is  sometimes  employed  in  cases  of 
acute  and  temporary  closure,  such  as  may  occur  in  membranous 
laryngitis,  in  place  of  laryngoiomy  or  tracheotomy.  The  procedure 
is  not  easy,  especially  in  the  case  of  young  children  who  will  not 
keep  still,  nor  is  it  by  any  means  free  from  danger.  The  largest 
lube  which  the  larynx  will  allow  to  pass  must  be  introduced,  but 
without  the  slightest  force,  or  considerable  damage  may  be  inflicted 
on  the  cords.  The  tube  may  be  left  untouched  for  throe  or  four 
daj-s,  when  it  should  be  removed  and  cleaned,  and  may  be  left  out 
alt<^ether  if  the  breathing  is  easy.  It  must  be  remembered  that 
unless  great  care  be  taken,  the  food  may  pass  along  the  tube  into 
the  larynx. 
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The  difKcuhies  and  dangers  attending  intubation  arc  such  ihl 
most  surgeons  prefer  tracheotomy.  Tiie  tube  ni;iy  invaginate  fals 
membrane,  or  may  become  occluded  by  it  and  mucus  which  cannot 
be  coughed  up ;  either  of  these  conditions  will  demand  immediate 
tracheotomy.  Even  if  the  tube  be  introduced  it  may  be  coughed 
up  again  ;  and  in  nny  case  the  clearance  of  the  trachea  cannot  be 
eflected  so  completely  as  after  tracheotomy. 
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LARYNGCnOMV  AND  TRACHEOTOMY 

These  operations  may  be  required  for  any  of  the  following  c 
ditions : — For  obstruction  to  respiration  due  to  cedema  luryn 
membranous  laryngitis,  chronic,  syphilitic,  or  tubercular  laryngitii 
with  cicatrisation,  spasm  due  to  aortic  aneurism  or  pressure  from 
wiihouc,  foreign  bodies  within  the  air-passages  or  in  the  cesophagus 
causing  pressure  on  the  trachea  ;  in  eases  of  malignant  disease,  or 
large  innocent  growths  of  the  larj-nx  impeding  respiration  and 
exciting  spasm,  and  lastly,  as  a  preliminary  measure  in  operations 
about  the  larynx,  tongue,  jaws,  and  floor  of  the  niouih. 

Choice  of  operation. — Laryngotomy  should  Ite  chosen  when 
relief  must  be  given  at  once,  since  it  can  be  so  speedily  performed: 
it  is  also  indicated  as  a  preliminary  to  other  operations  except  ih 
on  the  brynx  itself. 

Laryngotomy  should  not  be  performed  before  the  age  of 
puberty,  because  it  involves  the  crico-th)Toid  membrane,  and  n»ay 
interfere  with  the  development  of  the  lar\*nx  ;  the  only  exception  to 
this  rule  is  in  cases  of  imminent  danger  of  as[)hy\ia,  whore  a  minute 
or  two  may  decide  between  life  or  death,  in  such  all  consideration: 
except  the  preservation  of  life  must  be  set  aside. 

Tracheotomy  above  the  isthmus  is  the  operation  usuall] 
selected,  hut  the  trachea  must  he  opened  low  dowTi  (i)  befo 
laryngectomy;  (2)  for  malignant  disease  of  the  larynx;  {3)  for 
foreign  bodies  in  a  bronchus.  The  low  operation  is  the  more 
difficult,  owing  lo  the  greater  depth  of  the  trachea ;  it  is  also 
more  dangerous  because  of  the  presence  of  large  veins,  and  the 
proximity  of  the  mediastinum  to  which  inflammation  and  sup- 
puration may  extend  should  these  conditions  affect  the  cervical 
wound.       In  the  low  operation  a  long  lube  will  be  necessary. 

Hlg"!!    operation. — In    urgent    cases    an    anaesthetic    must    be 
dispensed  with,   but  if   time  allows  a  little  rlilnroform  should  be 
given,  not    only  to  quiet   the  jiatient^   but  lo  allay  spasm  of  tl 
glottis.      Ether  should  not  be  employed.     The  patient  is  placed 
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his  back,  with  the  head   thrown  back,  a  sand -bag  being  placed 
under  the  nape  of  the  neck  so  as  to  render  the  trachea  prominent. 

The  assistant  holding  the  hooks  stands  above  the  head,  and  it 
is  his  duty  to  keep  the  chin  in  a  line  with  the  suprasternal  notch, 
and  lo  steady  the  head  by  placing  his  wrists  against  the  malar 
bunes.  A  second  assistant  stands  on  the  left  side  and  takes  charge 
of  the  sponges. 

The  surgeon  places  his  index  finger  at  the  suprasternal  notch, 
and  then  runs  it  up  in  the  middle  tine  until  he  feels  a  distinct  pro- 
minence— the  cricoid  cartilage.  From  tlie  upper  border  of  this  he 
commences  an  incision  which  must  be  about  one  and  a  half  to  two 
inches  long  and  must  be  made  strictly  in  the  middle  line.  The 
superficial  structures  are  divided,  and  if  any  cross  branches  of  vein 
are  exposed  they  must  be  clamped  and  divided.  The  inler\'al  be- 
tween the  sterno-hyoid  muscles  is  defined  and  they  are  hooked  out- 
wards. The  isthmus  of  the  thyroid  gland  and  the  cricoid  cartilage 
now  come  into  view.  The  deep  cer\-iad  fascia  is  incised  transversely, 
where  it  is  attached  to  the  upper  border  of  the  cricoid,  and  the 
handle  of  the  knife  is  then  passed  beneath  it,  and  it  is  forcibly 
pushed  downwards  towards  the  sternal  notch,  liy  this  manoeuvre 
the  rings  of  the  trachea  arc  at  once  exposed  nnd  the  thyroid 
isthmus  and  inferior  thyroid  plexus  of  veins  are  avoided.  A  sharp 
hook  is  introduced  between  the  second  and  third  or  third  and  fourth 
rings  of  the  trachea  to  the  right  of  the  middle  line  and  the  tube  is 
drawn  well  fon^ard.  As  this  is  done  the  patient  will  cough.  The 
knife,  held  about  half  an  inch  from  its  point  and  with  the  culling 
edge  turned  towards  the  cricoid,  is  thrust 
into  the  tube  in  the  middle  line  and  the 
rings  of  the  trachea  are  divided.  The 
hook  is  still  kept  in  position,  and  a  little 
lateral  traction  being  put  upon  it,  the  open- 
ing in  the  trachea  is  enlarged,  so  that  the 
tube  can  be  readily  introduced ;  some 
surgeons  prefer  to  use  a  trachea  dilator  for 
this  purpose. 

Choice  of  a  tube, — Parker*s  is  certainly 
the  best  (Fig.  102);  it  has  the  great  ad- 
vantage of  being  adapted  to  the  shape  of 
the  wound  and  the  trachea  which  it  must       ^  ,       F''^-  »"»■        , 

,    ,  ,  1       r    •         1  Parker't  Iradieutoniy  luoe. 

traverse,  and  hence  the  end  of  it  does  not 

impinge  against  the  posterior  wall  of  the  latter,  and  the  danger  of 

ulceration  is  avoided.     If  a  tube  has  to  be  worn  for  any  length  of 
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lime,  one  of  int^a-rubber  or  vulcanite,  preferably  the  former,  ^oM 
l>t'  fmitliiycd. 

DijMifi'cs  and  dn/igtrs — ne  middk  iinf, — Unle^  the  openiiiXi 
l*o  stfir:ly  omfincd  to  the  middle  line  of  the  neck,  the  trachea  nur 
f^c  missed  A  like  accident  may  occur  if  the  tube  has  been  displaced 
Kv  a  tiiniikur  growing  in  the  neck.  In  such  a  case  the  situation  of 
thu  tr.u  hen  must  be  carefully  ascertained,  and  the  operation  must 
\k  nioUificd  according  lo  its  position. 

//.rf/rirr/itt^iTf. — If  the  middle  line  be  kept  lo  there  wiE  be  bot 
llnlc  UltL-dinf; ;  but  this  may  be  profuse  if  the  communicating 
Ifranrhi's  Ijctwcen  the  anterior  jug;ular  veins  are  damaged,  or  if  tbe 
LJuTuiil  i'^ihnius  or  inferior  thyroid  veins  are  cut.  If  the  bleeding^ 
[►rLjfu^isc,  tiie  trachea  must  not  be  opened  until  it  has  been  arresiril 
Uy  Ui;aiurc  or  pressure^  according  10  the  time  at  the  surgeon's 
dis|ios.iL  for  if  the  trachea  is  opened  while  bleeding  is  still  going  an 
thL-  hliiiul  \vill  lie  drawn  into  it,  and  thus  asphyxia  may  rt-sult, 

h(fr^>Juif!on  of  tk€  tube. — The  lube  may  be  pushed  outside  the 
tr^iihLi,  or  heiwccn  the  mucous  membrane  and  its  wall,  or  between 
l.tl-ic  niL'Tiihr.vne  and  mucous  membrane  ;  or  if  a  collapsable  ttibe  be 
ii'^id,  ntu'  ll.inL^L'  may  enter  the  trachea,  the  other  passing  outside  it- 
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by  folding  it  under  the  tapes.  The  room  should  be  kept  at  an 
equable  temperature  of  about  62^  F. ;  but  there  is  no  need  to  moisten 
the  air  with  steam,  as  some  recommend.  The  tube  and  trachea 
must  be  kept  free  of  mucus  or  membrane  by  gentle  mopping  with  a 
clean  feather  (turkey's  or  guinea-fowl's  are  the  best),  or  camers-hair 
brush;  but  this  should  not  be  done  more  than  is  necessary,  as  it 
causes  considerable  irritation.  The  inner  tube  will  also  require  to 
be  removed  and  cleaned,  but  the  outer  one  may  remain  untouched 
for  two  or  three  days.  The  tube  should  be  dispensed  with  as  soon 
as  possible. 

It  is  often  difficult  to  feed  young  children  after  tracheotomy ; 
but,  by  a  little  persuasion,  they  may  be  fed  by  means  of  an  india- 
rubber  tube  passed  to  the  back  of  the  throat. 

Laryngotomy. — The  patient  is  placed  in  the  same  position  as 
for  tracheotomy,  and  an  incision  about  one  and  a  half  inch  long  is 
made  in  the  middle  line,  its  centre  being  over  the  crico-thyroid  mem- 
brane. The  skin  and  superficial  structures  are  divided  and  hooked 
aside,  and  the  sterno-hyoid  muscles  are  then  separated ;  on  drawing 
these  aside  the  crico-thyroid  membrane  will  be  exposed,  and  on  each 
side  the  fibres  of  the  crico-thyroid  muscle  will  be  recognised  running 
upwards  and  outwards.  The  membrane  is  divided  transversely, 
midway  between  the  adjacent  borders  of  the  thyroid  and  cricoid 
cartilages,  so  as  to  avoid  wounding  the  branches  of  the  crico-thyroid 
artery.  The  tube,  which  is  flattened  from  before  backwards,  is 
readily  introduced  and  tied  in. 

In  cases  in  which  death  is  imminent  from  the  presence  of  a 
foreign  body  in  the  larynx,  laryngotomy  may  be  almost  instantane- 
ously performed  in  the  following  way : — The  surgeon,  seizing  the 
larynx  between  the  fingers  and  thumb,  makes  it  project  well  beneath 
the  skin,  and  thrusts  a  pen-knife  transversely  through  all  the  struc- 
tures and  the  crico-thyroid  membrane;  the  aperture  thus  made  can 
be  easily  held  open  by  bent  hair-pins  or  the  like,  and  a  quill  tooth- 
pick will  do  temporary  duty  as  a  tube.  There  is  little  or  no  bleeding 
to  be  feared. 

The  after-treatment  is  the  same  as  after  tracheotomy. 


THYROTOMY 

Innocent  tumour  of  the  larj'nx  and  foreign  bodies  within  it, 
which  cannot  be  otherwise  dealt  with,  must  be  removed  by 
thyrotomy. 

Tracheotomy  above  the  isthmus  is  performed,  and  Trendelen- 
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berg's  or  Hahn's  canula  is  used  to  prevent  blood  passing  down  the 
trachea.     A  median  incision   is  made  over  the  thyroid  and  cricoid 
cartilages,  and  the  former  is  divided  in  the  middle  line  by  a  sharp 
knife,  or,  if  the  cartilage  is  ossified,  by  a  fine  saw.    Unless  the  middle 
line  he  kept  to,  the  vocal  cords  will  be  damaged.     The  halves  of  the 
thyroid  are  now  separated,  and  held  aside  by  blunt  hooks  while  the 
object  of  the  operation   is  accomplished.     Fapilloniaia   should  be 
snipped  away  with  scissors,  and  the  bases  touched  with  lactic  acid 
solution  (t,o  per  cent)  or  some  astringent.      If  the  mucous  membrai 
is  first  painted  with  cocaine,  the  hx-morrhage  will  be  considera! 
diminished.      The  cartilage  is  now  accurately  united  by  kanga 
tendon  run   through   part  only  of  its    thickness   above  and   belo 
The  tracheal  tube  must  be  left  in  until  such  time  as  the  Iar)ivc  is 
quite  free;  it  may  be  for  weeks  or  months. 

Some  impairment  of  the  voice  is  very  common  owing  to  cicatrices 
hampering  the  proper  action  of  the  vocal  cords. 

EXCISION   OP  THE   LAR^'NX — LARYNGECTOMY 

Partial  or  complete  removal  of  the  larynx  may  be  practised  in 
cases  of  malignant  disease  limited  to  its  interior ;  but  if  the  disease 
has  spread  to  the  structures  outside  the  lar}*nx,  if  the  glands  are 
involved,  or  if  the  patient  is  in  very  enfeebled  health,  the  operation, 
the  mortality  of  which  is  high,  is  contra-indicated. 

About  a  week  previously  a  low  tracheotomy  should  be  performed, 
so  that  the  patient  may  become  used  to  the  presence  of  the  tube ; 
moreover,  the  trachea  unites  to  the  wound,  and  thus  remains //r  j//w, 
instead  of  slipping  down  when  it  is  cut  across  during  larj'ngectomy. 
At  the  time  of  the  operation  thyrotomy  should  be  first  performed, 
as  described  above,  so  that  the  surgeon  may  at  once  ascertain  the 
extent  of  the  disease,  and  determine  as  to  whether  he  will  simply 
remove  the  soft  structures  and  leave  the  cartilages  alone,  or  whether 
he  will  perform  partial  or  complete  laryngectomy.  If  he  intends  l^^ 
remove  the  larynx,  a  median  incision  is  made  from  the  hyoid  to  jud^H 
below  the  cricoid,  and  at  the  upper  end  of  this  a  transverse  one 
extends  between  the  anterior  borders  of  the  sterno-mastoid  muscles. 

The  soft  pans  are  now  stripped  from  the  front  and  sides  of  th^H 
cartilage  with  a  raspatory,  and  thu  su[)erJor  and   inferior  l.iryngeaVV 
vessels  are  secured  and  divided.      'I'he  trachea  having  been   cut 
across   just  l>elow   the  cricoid,   the    lower  end   is    at   once   drawn 
forw*ard,  and  united  to  the  skin  wound  by  a  few  points  of  suture. 
The  larynx  is  then  dissected  free  from  below  up^  the  constncto 
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are  dhidcd  wUh  scissors  close  to  the  cartilage,  and  groat  care  must 
bo  taken  not  to  wound  the  oesophagus.  The  transverse  cut  is 
sutured,  but  liie  longitudinal  one  is  left  open  and  lightly  packed 
with  gauze,  which  will  require  replacing  each  day. 

In  the  after-treatment  great  tare  must  he  taken  to  prevent  food, 
mucus,  or  purulent  fluid  from  entering  the  end  of  llie  trachea,  or 
septic  bronchitis  or  pneumonia  may  result.  Rigid  cleanliness  is  also 
essential,  not  only  to  prevent  these  complications,  but  to  guard 
against  cellulitis  of  the  neck,  which  may  spread  to  the  mediastinum. 

Ultimately  an  artificial  larynx  may  be  substituted,  but  the  date 
at  which  this  will  be  tolerated  must  depend  upon  the  condition  of 
the  wound. 


Operations  on  the  Thoracic  Viscera 

SURGICAL  treatment  OP   FLUID   IN  THE    PLEURAL  SAC* 

Simple  pleural  effusion,  when  sufTicient  in  amount  to 
seriously  embarrass  the  lung  and  showing  no  fsigns  of  absorption, 
must  be  withdrawn  by  aspiration  or  by  the  trocar  and  syphon. 
Blood  in  the  sac  may  likewise  retiuire  removal.  Traumatic  pneumo- 
thorax may  also  be  tapped  and  the  air  drawn  off. 

Removal  of  fluid  from  the  chest  should  be  performed  without 
anxsthesia  if  the  patient  is  not  very  nervous,  and  in  all  cases  if  he 
is  very  b.id,  and  the  heart's  action  is  much  impeded,  Chiorofurm 
is  usually  the  best  anajstheiic,  as  it  causes  but  little  pulmonary 
irriUition.  The  usual  seal  of  puncture  is  the  sixth  space  in  the 
roid-axillary  line,  the  needle  being  thrust  in  at  right  angles,  close  to 
the  margin  of  the  seventh  rib,  so  ihat  the  vessels  which  lie  at  the 
upper  part  of  the  space  are  avoided.  Puncture  below  the  ninth  rib 
is  not  usually  permissible,  as  the  needle  may  wound  the  diaphragm, 
Jiver,  or  spleen. 

Great  care  must  be  taken  that  the  needle  is  absolutely  clean, 
otherwise  pyogenic  organisms  may  be  introduced  and  empyema 
result.  If  a  trocar  is  used  it  should  be  connected  with  a  piece  of 
tubing,  the  other  end  of  wliich  is  placed  under  carbolic  acid,  and 
the  fluid  is  thus  syphoned  ofT.  This  method  is  preferable  to  aspira- 
tion, as  the  fluid  is  more  gradually  withdrawn  and  the  thoracic 
N-iscera  and  circulation  have  time  to  adapt  themselves  to  its 
removal 

^  For  the  physical  ayos  of  these  coaditioos  tbe  reader  is  referred  to  woriu  00 
Arledicine, 


3oa 


MANUAL  OF  SURGERY 


CHAP. 


In  aspirating  it  is  well  not  to  have  a  complete  vacuum,  so  that 
the  withdrawal  may  not  be  too  sudden.  The  withdrawal  of  fluid 
should  be  sio[)pcd  if  the  patient  shows  signs  of  fainting,  if  the  fluid 
becomes  bloody,  or  if  the  patient  is  seized  with  coughing. 

The  small  puncture  must  be  closed  with  salicylic  wool  and 
collodion. 

Empyema  must  be  treated  by  removal  of  a  piece  of  rib  and 
free  drainage.  If  there  is  any  doubt  as  to  the  nature  of  the  fluid, 
a  little  should  be  withdrawn  by  an  exploring  syringe.  Chloroform 
is  the  best  anaesthetic^  but  in  very  bad  cases  an  anaesthetic  had 
better  not  be  given ;  or  else  some  of  the  pus  may  be  first  withdrawn 
by  aspiration,  and  then,  if  the  patient's  condition  improves,  the 
anaesthetic  may  be  very  carefully  administered.  Simple  incision  of 
an  empyema  in  an  intercostal  space  is  now  abandoned  by  nearly 
all  surgeons  in  favour  of  removal  of  a  piece  of  rib,  which  not  only 
gives  ample  room  for  the  drainage  tube,  but  allows  easy  escape 
of  the  large  masses  of  fibrin  so  often  present ;  and  which,  moreover, 
enables  the  surgeon  to  introduce  his  finger  with  the  view  of  deter- 
mining the  extent  of  the  cavity  and  the  necessity  for  counter-openings, 
and  also  of  examining  the  state  of  the  lung  and  ascertaining  its 
power  of  expansion  on  removal  of  the  fluid.  Which  rib  is  to  be 
the  seat  of  0|)eraliun  must  depend  on  the  situation  of  the  fluid; 
but  in  eomi)lcte  empyema  the  ninth  rib,  just  external  to  the  angle 
of  the  scapuUi,  is  the  seat  of  election. 

Operation. — The  patient  should  be  drawn  well  up  to  the  edge 
of  the  table,  but  not  rolled  too  far  over  on  the  sound  .side  for 
fear  of  still  furtlier  embarrassing  respiration.  An  incision  about 
three  inches  long  is  made  external  to  the  scapular  angle  on  the 
centre  of  the  rib  down  to  the  periosteum,  which  is  divided.  Bleed- 
ing having  been  arrested,  the  periosteum  is  stripped  off  the  lower 
half  of  the  rib  on  its  outer  aspect  and  then  along  the  lower  margin, 
care  being  taken  not  to  wound  the  iiitereostal  vessels;  the  upper 
half  and  margin  are  similarly  treated,  and  the  rib  is  then  denuded 
on  its  deep  aspect,  beginning  at  the  lower  border.  A  thin,  slightly 
curved  periosteal  elevator  answers  the  purpose  well.  The  rib  is  now 
divided  with  curved  bone-forceps  at  the  anterior  angle  of  the  wound, 
then  at  the  posterior,  and  removed.  It  is  advisable  to  slop  the 
ana^thetic  at  this  stage  before  opening  (he  pleura.  This  is  done 
with  a  narrow  knife;  a  finger  is  at  once  thrust  through  the  opening 
and  the  cavity  explored,  the  pus  being  allowed  to  escape  gradually 
so  that  pressure  is  not  loo  suddenly  relieved,  otherwise  syncope 
may  ensue.      A  large   flanged   tube   is   introduced  just  within   the 
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pleural  sac,  and  an  antiseptic  dressing  applied.  The  pus  is  often 
very  foetid^  but  the  cavity  should  not  be  at  once  washed  out,  as 
fatal  results  have  been  sometimes  induced  by  this  means.  As  a 
rule  the  pus  becomes  sweet  in  a  few  days;  should  this  not  occur, 
gentle  irrigation  with  weak  iodine  and  water  may  be  daily  practised 
so  long  as  any  fi.utor  remains.  Occasionally  thtre  is  profuse  bleed- 
ing from  granulations,  and  this  naturally  increases  the  shock  and 
danger  to  the  patient ;  in  such  a  case  careful  irrigation  of  the  cavity 
with  hot  water  may  be  tried. 

The  dressings  must  be  changed  as  often  as  may  be  rendered 
necessary  by  the  amount  of  discharge,  and  the  tube  should  be 
kept  in  until  this  has  practically  ceased. 

In  recent  cases  ihe  lung  expands  at  once  and  healing  is  rapid. 
Empyemaia  in  children  are  often  soundly  healed  in  three  weeks  or 
so.      Double  cmpycmata  should  not  be  operated  on  simuhaneously. 

Thoracoplasty  or  Estlander's  operation  may  be  required 
in  the  case  of  adults  wiih  muth  rigidiiy  u(  the  chest  wall  and  a 
persistently  discharging  empyema,  in  which  all  progress  towards 
cure  is  arrested.  In  such  cases  the  natural  rigidity  of  the 
chest  wall  is  increased  by  great  thickening  and  density  of  the 
pleura;  moreover,  the  lung  is  frequently  more  or  less  collapsed, 
and  hence  the  cavity  is  incapable  of  healing.  The  object  of  the 
operation  is  to  remove  the  ribs,  periosteum,  and  thickened  pleura, 
and  so  allow  the  chest  wall  to  fall  in  and  close  the  cavity,  and  thus 
to  rid  the  |>atient  of  a  constant  drain  on  the  system,  and  the  possible 
consetiuences  of  prolonged  suppuration. 

operation. — The  patient  is  ana^thetised  and  rolled  on  to  the 
healthy  side.  The  length  of  the  pieces  of  rib  lo  be  removed  must 
be  determined  by  the  aniero-postcrior  dian«eter  of  the  caviiy,  and 
the  individual  ribs  and  ilieir  number  by  its  vertical  extent ;  both  of 
which  arc  ascertained  by  the  finger  or  probe.  The  site  of  the 
operation  being  thus  decided,  the  ribs  may  be  exposed  by  raising 
one  large  flap  of  integument  and  muscle,  or  by  two  or  more  incisions 
running  between  adjacent  ribs.  All  bleeding  should  be  arrested 
and  the  ribs  isolated  and  cut  away.  The  periosteum  and  pleura 
are  then  removed  with  strong  scissors;  the  ca>ity  is  cleaned  with 
iodine  solution  and  the  flaps  sutured,  except  posteriorly,  where  a 
drainage  tube  is  inserted  and  retained  until  the  discharge  has  practi- 
cally ceased.  On  raising  the  flap  the  haemorrhage  is  smart,  but 
in  the  subse<^ucnt  stages  of  the  ofHrration  it  is  slight,  the  intercostal 
vessels  being  usually  obliterated.  As  healing  occurs,  the  chest  wall 
sinks  in  and  a  certain  degree  of  lateral  spinal  curvature  results. 
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It  must  be  remembered  that  this  operation  is  a  serious  procedure, 
and  should  nal  bo  undertaken  if  the  patient  is  very  feeble,  or  if 
there  is  mortal  disease  in  the  lungs  or  other  viscera. 


SURGICAL    TREATMENT    OK    PULMONARY    CAVITIES    AND    mOATIDS 

Phthisical    cavities    nre    not    usually  amenable    to    surgical 

treatment,  although  many  attempts  have  been  made  lo  treat  them 
by  incision  and  drainage,  and  in  selected  cases  apparent  good  has 
resuhLil. 

Bronchiectatic  cavities  are  usually  multiple  and  often  bi- 
lateral ;  when  they  are  so,  surgery  offers  but  little  prospect  of 
alleviation.  If  it  seems  probable  that  there  is  one  nnain  cavity,  and 
especially  if  the  condition  is  supposed  to  be  due  to  a  foreign  brtdy 
in  one  of  the  bronchi,  operation  is  indicated  and  should  be  under- 
taken if  the  patient's  coodition  permits. 

Gangrenous  abscesses  and  cavities  should  always  be 
opened  when  every  care  has  been  taken  to  strictly  localise  the  seat 
of  the  mischief.  Such  abscesses  are  usually  due  to  acute  pneumonia, 
and  are  situated  in  the  base  of  the  lung.  They  burst  into  the 
bronchi  and  are  partly  emptied  by  expectoration,  but  the  opening 
is  usually  too  small  (*}  allow  of  complete  evacuation  ;  hence  healing 
is  impossible,  and  the  patient's  life  is  seriously  imperilled.  It  must 
not  be  forgotten  that  in  addition  to  the  gravity  of  local  suppuration 
in  the  lungs  or  pleural  sac,  the  patient  is  exposed  to  the  risk  of 
general  pya^mic  infection,  and  that  cerebral  abscess  is  an  occasional 
association. 

Operation. — Before  any  incision  is  made  into  the  lung  the 
locality  of  the  abscess  should  be  ascertained  by  puncture  with  a 
sharp  trocar,  pushed,  if  need  be,  in  various  directions.  When  pus 
is  tapped,  an  incision  is  made  by  the  side  of  the  trocar  and 
enlarged  with  forceps  ;  some  recommend  that  the  opening  should  be 
made  with  the  actual  cautery,  A  full-sized  drainage  tube  should  be 
inserted  ;  it  should  reach  the  full  length  of  the  cavity  and  be  left 
in  until  suppuration  ceases.  As  a  rule  it  will  be  found  that  the 
pleural  sac  is  obliterated,  and  hence  the  operation  is  less  dangerous, 
as  no  secondary  empyema  can  result.  Should  this  not  be  the  case, 
it  may  be  advisable  to  attempt  to  suture  the  lung  to  the  costal 
pleura  and  postpone  the  second  stage  of  the  operation  for  a  few 
days;  but  this  is  ditHcult,  and  the  stitches  often  tear  through. 

A  suspected  foreign  body  should  be  sought  for  by  probing,  but 
is  very  frequently  missed,  even  although  it  may  lie  close  at  hand. 
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Hydatids  of  the  lung  or  pleura  must  be  treated  like  pulmonary 
abscess  or  empyema. 

SURGICAL  TREATMENT  OF   FLVID   IN   THE   PERICARDIUM  ^ 

Simple  pericardial  effusion  is  sometimes  so  large  in  amount 
that  it  becomes  a  serious  maitcr  by  embarrassing  the  heart's  action. 
Under  these  circumstances  it  must  be  withdrawn  by  aspiration. 

Hsetnatopericardium  as  the  result  of  injury  may  demand 
similar  irLatment  for  the  same  reason,  but  the  blood  should  not  be 
withdrawn  unless  its  removal  is  imperative,  since  the  consequent 
removal  of  pressure  may  occasion  fresh  bleeding  from  the  wounded 
vessel. 

If  there  is  reason  to  believe  that  the  fluid  in  the  pericardium  is 
purulent,  the  diagnosis  should  be  conlirmtd  by  the  exploring  needle, 
and  on  pus  being  found  free  incision  must  be  practised  as  in  the 
case  of  other  abscesses. 

Aspiration  is  performed  with  a  very  fine  needle  in  the  fifth 
interspace,  about  two  inches  from  the  edge  of  the  sternum,  so  that 
there  may  be  no  fear  of  wounding  the  internal  mammary  artery. 
The  needle  should  be  held  about  one  and  a  half  inch  from  the  point 
and  thrust  in  at  right  angles,  and  then  gently  pushed  un  if  necessar)-, 
every  care  iK'ing  taken  that  the  heart  is  not  damaged. 

Incision  and  drainage  for  pyopericardium  is  usually  performed 
in  the  fifth  interspace,  the  incision  being  begun  about  an  inch  from 
the  sternal  edge.  A  piece  of  the  fifth  rib  cartilage  may  be  removed 
if  more  room  is  necessary,  but  this  should  if  possible  be  avoided.  If 
the  pleura  is  wounded,  as  it  very  likely  will  be,  the  pericardium  when 
oiTcned  should  be  stitched  to  the  parietal  layer,  so  that  no  pus  can 
find  its  way  into  the  pleural  cavity.  A  short  drainage  tube  must 
be  inserted  and  left  in  until  the  discharge  has  practically  ceased. 

CARIES   AND   NECROSIS  OF   THE  STERNUM   AND   RIBS 

Caries  and  necrosis  may  complicate  empyema,  but  more  usually 
result  from  subperiosteal  tubercle  or  gummata.  Chronic  suppura- 
ticfti  is  induced,  and  unless  the  pus  Ije  evacuated  sinuses  form. 
In  the  case  of  the  ribs  a  considerable  abscess  sac  may  form  on  the 
pleural  aspect,  thus  simulating  local  empyema. 

Treatment — The  abscesses  should  be  freely  opened  and  all 

1  For  ihc  physical  sigm  of  ihcsc  stales  the  reader  is  refeircd   10  works  oa 
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diseased  tissues  removed  by  sharp-spooning.  In  bad  cases  complete 
removal  of  the  rib  is  the  best  treatment.  If  the  disease  is  syphilitic, 
iodides  must  be  given.  The  course  of  caries  of  the  ribs  or 
cartilages  is  often  very  chronic. 


TUMOURS    OF   THE   CHEST    WALL 


New  growths  springing  from  the  ribs  are  rare.  Occasionally 
enchondromata  attain  a  large  size ;  they  are  usually  mixed  with 
sarcomatous  elements  and  show  evidence  of  malignancy.  Free 
removal  is  the  only  treatment 
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CHAPTER  Xm 

Diseases  of  the  Thyroid  Gland 

Anatomy. — The  thyroid  gland  consists  of  two  lobes,  each  about 
two  inches  in  length,  united  by  a  narrow  isthmus  which  lies  in 
contact  with  the  second,  third,  and  fourth  rings  of  the  trachea,  but 
may  extend  higher  up.  The  lobes  extend  upwards  and  lie  against 
the  lower  half  of  the  thyroid  cartilage;  the  left  lohe  is  often  in 
contact  with  the  (esophiigus.  The  sterno-thyroid,  sternohyoid,  and 
omohyoid  muscles  with  a  layer  of  deep  cervical  fascia  are  in  front. 
Sometimes  a  small  middle  lobe  extends  upwards  from  the  isthmus 
towards  the  hyoid  bone  and  accessory  thyroids  may  be  met  with. 
The  thyro-glossal  duct  is  referred  to  at  p.  333. 

The  lobes  of  the  thyroid  lie  in  front  of  the  carotid  sheath. 

The  arteries  of  the  gland  are  two  superior  and  two  inferior,  the 
latter  entering  it  on  the  deep  surface  and  lying  in  close  relation 
with  the  recurrent  laryngeal  nerves;  the  veins  are  superior,  middle, 
and  inferior.     Occasionally  a  thyroidea  ima  artery  is  present 

The  gland  consists  of  numerous  vesicles  of  small  size  lined  by  a 
single  layer  of  cubical  or  columnar  epithelium,  and  containing  viscid 
colloid  material.  The  interstitial  connective  tissue  may  also  be  in- 
filtrated with  the  same  substance. 
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ATROPHY  OF  THE  THYROID — MYXCEDEMA — CACHEXIA  STRlrtll- 
PRIVA CRETINISM 

From  unexplained  causes  the  thyroid  gland  tissue  may  undergo 
atrophy  or  may  be  congenitally  deficient  ;  in  rare  cases  the  gland  is 
enlarged  by  fibroid  tissue,  but  its  secreting  substance  is  diminished. 

Destruction  of  the  glandular  substance  leads  to  a  chain  of  the 
most  striking  events.     Myxtedema  and  cretinism  are  to  be  regarded 
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as  the  same  disease,  the  former  occurring  in  adults,  the  latter  as  s 
congenital  affection  of  children.  Cachexia  strumipriva  is  practically 
identical  with  myxoedema,  but  is  dependent  not  upon  a  pathological 
condition  of  the  gland  but  upon  its  complete  removal  by  operation. 

Myxfjcdema  is  fairly  common  in  Europe,  more  so  in  some  parts 
than  in  others,  and  is  very  rare  in  the  Tropics.  Although  it  may 
occur  at  any  age,  it  is  more  usual  between  thirty-five  and  fifty,  and 
is  about  seven  times  more  frequent  in  females  than  males. 

The  disease  is  characterised  by  slowness  of  onset  and  gradual 
progress.  Its  leading  signs  are  solid  ccdema  of  the  connective 
tissue,  muscular  and  mental  lethargy,  low  temperature  and  anaemia. 
The  patient  increases  in  weight,  and  the  facial  expression  is  so 
altered  that  she  becomes  almost  unrecognisable;  the  hands  are 
broad  and  spade-like  ;  the  lips  thick,  and  the  skin  is  dry  and  harsh. 
The  speech  is  slow,  deliberate,  and  thick;  nmscular  movements  are 
feeble  and  slow,  and  the  gait  is  peculiar,  heavy,  and  hippopotamus- 
like (Bramwell).  Mental  activity  is  markedly  diminished,  and 
dementia  may  supervene. 

Treatment — ^The  cure  of  this  disease  by  the  administration  of 
the  thyroid  gland  of  a  sheep  is  most  rt'markable.  The  action  of  the 
drug  must  be  carefully  watched  as  it  affects  the  heart,  sometimes  to 
a  dangerous  extent.  The  raw  gland,  a  glycerine  extract  of  it,  or 
thyroidin  in  powder,  tabloids,  or  pills  may  be  employed;  the  dose 
must  be  small  at  first,  but  may  be  gradually  increased  as  tolerance 
is  established.  The  treatment  will  usually  effect  a  cure  within 
three  months,  and  the  patient  may  be  kept  in  good  health  by 
occasional  doses,  but  if  these  be  omitted  a  relapse  will  probably 
occur. 

Cretinism  requires  the  same  treatment^  but  it  must  be  conducted 
over  a  much  longer  period,  and  the  results  are  less  satisfactory 
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This  is  a  rare  affection,  and  is  more  likely  to  affect  a  goitrous 
than  a  healthy  gland.  It  may  occur  at  puberty  or  during  preg- 
nancy, or  may  be  due  to  cold  or  to  infection  through  a  wound  or 
by  the  blood  stream,  as  in  some  acute  infective  diseases.  Sup- 
puration is  rare.  The  whole  or  part  of  the  gland  rapidly  swells, 
and,  owing  to  the  resistance  of  the  deep  cervical  fascia,  may  lead 
to  serious  compression  of  the  trachea  and  cesophagus.  The  neck 
is  tumid  and  the  veins  are  engorged.  There  may  be  some  fever, 
with  constitutional  disturbance,  which  is  more  severe  if  suppuration 
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should  occur.     Subsidence  of  the  swelling  will  usually  occur  in  two 
or  three  weeks. 

Treatment- — The  application  of  ice  must  be  continuous.  If 
the  inflammation  is  very  acute,  with  much  fever,  leeches  may  do 
good.  When  pressure  symptoms  are  sufficiently  severe  to  warrant 
it,  the  gland  may  be  cut  down  upon  and  the  cervical  fascia  divided  in 
order  to  allow  it  to  bulge  forwards  ;  in  addition,  the  isthmus  may 
be  divided  or  removed.  If  suppuration  occurs,  the  abscess  must 
be  opened. 

GOItRE    or    BRONCHOCELE 

Etiology. — Goitre  is  indigenous  in  certain  mountainous 
regions,  but  in  these  its  frequency  varies  in  different  districts ; 
it  may,  however,  occur  sporadically.  The  actual  cause  of  the 
disease  is  not  known  ;  it  is  variously  attributed  to  an  excess  of 
lime  and  magnesia  salts  in  the  water,  short  hours  of  sunshine  in 
valleys,  carr)'ing  weights  upon  the  head,  etc.,  but  the  importance 
of  these  causes  is  very  much  open  to  question.  Quite  recently 
Grasset,  as  the  result  of  ten 
years*  observations  of  cases 
in  the  Puy-dc-D6me,  has  come 
to  the  conclusion  that  goitre 
is  the  local  expression  of  a 
general  condition,  and  is 
analogous  with  the  enlarge- 
ment of  the  spleen  in  cases 
of  malaria.  He  describes 
a  haematozoon  which  he  has 
met  with  in  the  blood  of 
recent  cases ;  this  is  spherical 
in  outline  and  armed  with 
a  flagcllum,  it  has  no  nucleus, 
but  contains  red  pigment. 
He  also  found  segmented 
bodies  and  a  pigmented  body  of 
irregular  contour.     Grasset  considers  that  the  disease  is  infectious. 

The  enlargement  occurs  more  commonly  in  women  than  nien» 
but  in  some  parts,  e.g.  India,  the  disproportion  between  the  sexes 
is  very  slight  Goitre  usually  makes  its  appearance  about  puberty, 
and  may  continue  to  slowly  increase  in  size,  or,  after  a  time, 
remain  stationar)*. 
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Fig.  103,— Goftre  (Follin) 
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Morbid  anatomy. — Part  or  all  of  the  gland  may  be  rn- 
larged  ;  sumeiimcs  only  one  lobe  is  affected,  or  accessory  thyroids 
may  alone  enlarge.  In  the  early  stages  it  seems  probable  that  all 
the  component  structures  of  the  thyroid  are  equally  overgrown  and 
may  remain  sn  throughout  (j/w//?  ^'!7>/>r),  but  not  infrequently  one 
or  other  of  the  elements  increases  in  size  beyond  the  others,  and 
thus  the  Q's/Uy  fibrous^  or  pufsativg  go'ttre  is  developed.  Isolated 
goitrous  masses  in  the  substance  of  the  gland  are  sometimes  knoirn 
as  adenomata. 

The  cystic  goitre  is  characterised  by  enlargement  of  the 
vesicles  of  the  gland  ;  by  coalescence  these  may  give  rise  to  cysts 

of  considerable  size,  which 
are  often  traversed  by 
fibrous  bands.  The  cysts 
contain  a  colloid  material 
which  may  be  blood- 
stained. 

Fibrous  goitre  consists 
in  an  overgrowth  of  the 
connective  tissue,  which 
causes  pressure  atrophy  of 
the  Vt'sicular  structure  ;  iht- 
gland  is  enlarged,  indurated, 
and  dense. 

If  the  vessels  are  much 
enlarged  and  dilated,  the 
pulsating  goitre  is  de- 
veloped ;  the  veins  are  more  enlarged  than  are  the  arteries. 
This  form  is  especially  met  with  in  exophthalmic  goitre  (Graves's 
disease). 

Signs  of  enlargement  of  the  thyroid  gland.— The  tumour 
may  or  may  in>t  retain  the  norn;al  outlinL'  of  the  gland  according 
to  whether  the  enlargement  is  general  or  local.  The  size  attained 
may  be  very  great,  so  that  a  large  ]>endulous  mass  hangs  down 
over  the  sternum  ;  more  usually  it  causes  a  definite  enlargement  in 
the  cervical  region.  The  mass  moves  upwards  when  the  pati 
swallows ;  the  skin  over  it  is  normal  in  appearance,  but  enlarg 
veins  may  be  very  prominent  beneath  it.  The  carotid  arteries 
pushed  aside  and  occupy  a  lateral  position.  In  the  cystic  fo 
definite  fluctuation  can  be  made  out  over  the  cysts,  and  those 
sometimes  suddenly  increase  in  size  owing  to  ha-niorrhiige.  Pressure- 
symptoms  are  not   usual,  but  there  may  be  distinct  evidence  o( 
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.  104.  —.Section  of  a  fi)fTO ■  c>'Mii:  K"i'fc  (Ziegler), 
«  follicles  filkil  wilh  cclU  :  h.  empty  rollicle  ;  r, 
colloid  material  in  dilated  follick ;  a,  capilUriet ; 
#,  stroioa  vbith  an  artery. 
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tracheal  or  cesophageal  obstruction,  and  sometimes  aphonia  from 
iniplicition  of  the  recurrent  laryngeal  nerves.  Spasnioilic  dyspnuea 
is  a  dangerous  symptom. 

Treatment. — In  recent  cases  removal  from  the  goitrous  dis- 
trict is  to  be  recommended,  and  is  sometimes  followed  by  com- 
plete recovery  ;  the  general  health  must  receive  attention.  If  the 
goitre  is  not  causing  inconvenience,  and  is  only  of  moderate  size, 
there  is  no  actual  necessity  for  active  treatment.  Iodide  of 
potassium  in  gradually  increasing  doses  sometimes  causes  atrophy 
of  a  fibrous  goitre.  The  daily  application  of  binindide  of  mc-rrury 
ointment,  which  is  gently  rubbed  in  over  the  gland,  followed  by 
long  exposure  of  the  neck  to  the  sun's  rays  {or  failing  this  to  the 
heat  of  a  fire),  is  extensively  employed  in  India,  and  sometimes 
docs  much  good.  The  injection  of  tincture  iodine  into  the  sul> 
stance  of  the  gland  is  not  to  he  recommended  on  account  of  its 
danger.     lodo-thyroidin  is  said  to  be  beneficial. 

In  cystic  cases  the  cysts  may  be  incised  and  allowed  to 
granulate  from  the  bottom,  but  if  practicable  they  should  be 
enucleated.  The  old  plan  of  injecting  cysts  with  iodine  or  iron 
solution  is  not  to  be  recommended. 

Removal  of  the  entire  gland  should  not  be  practised  as 
myxcedema  follows  the  operation,  but  if  the  enlargement  is  limited 
to  one  lobe  it  may  be  removed  if  necessary.  Division  or  removal 
of  the  isthmus  of  the  thyroid  is  followed  by  partial  atrophy  of  the 
growth,  and  may  be  practised  with  safety.  If  serious  pressure 
symptoms  are  occasioned,  some  such  operative  procedures  become 
imperative. 

Exophthalmic  goitre  has  been  benefited  by  removal  or  division 
of  the  isthmus.  Recently  cases  have  been  recorded  in  which  the 
disease  is  said  to  have  been  much  improved  by  removal  or  division 
of  the  sympathetic  cervical  chain  on  each  side;  if  the  latter  is 
practised  the  nerve  should  be  divided  above  the  superior  cer\ical 
ganglion.  The  sympathetic  is  reached  through  an  incision  along  the 
pi3Sterior  edge  of  the  sterno-mastoid,  which  with  the  deep  vessels  of 
the  neck  is  turned  forwards.  In  some  of  the  cases  the  exophthalmos 
and  tachycardia  have  rapidly  improved  and  the  goitre  has  be- 
come s[nallcr;  the  improvement  seems  to  have  been  maintained. 
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MALIGNANT    DISEASE    OF    THE   THYROID    GLAND — MALIGNANT   GOItRE 

Malignant  disease  is  more  prone  to  affect  goitrous  than  normal 


[lands. 
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Round  and  spindle-celled  sarcoma  is  occasionally  met  with  in 
the  thyroid  gland,  but  is  very  rare.  The  tumour  is  highly  vascular, 
and  may  pulsaie. 

Primary  carcinoma  is  a  rare  disease,  and  may  affect  one  lobe 
or  the  tntire  gland-  It  begins  in  overgrowth  of  the  cubicle 
epithelium  lining  the  vesicles.  A  peculiar  form  of  malignant 
disease  is  sometimes  met  with  in  which  the  tumour  and 
secondary  manifestations,  which  appear  in  the  bones  and  \*isci 
present  microscopic  characters  of  the  normal  gland  [thyroid cancei^ 

Malignant  goitre  runs  a  rapid  course,  secondarily  implicates 
glands  in  the  neck,  and  may  grow  into  the  trachea.  Sooner  or 
later  pressure  symptoms  make  their  apt>earancc  and  become  ver)' 
serious.  The  gland  is  usually  irregular  in  outline,  and  soon  becomes 
fixed. 

Treatment. — In  the  early  stages  removal  of  the  gland  may 
be  practised,  but  as  a  rule  this  is  negatived  by  the  extent  of  the 
disease  and  evidence  of  secondary  infiltration  of  the  gUndi 
Pressure  on  the  trarhea  or  spasm  of  the  larynx,  due  to  involvement 
of  the  recurrent  laryngeal  nen'C,  may  necessitate  a  low  tracheotomy 
or  laryngotomy  ;  the  difficulties  of  the  former  operation  are  great, 
since  ihc  enlarged  gland  not  only  lies  in  front  of  the  trachea,  and 
may  require  division  with  the  Pacquelin's  cautery,  but  has  often 
displaced  the  lube ;  a  tracheotomy  tube  long  enough  to  pass  the 
obstruction  will  be  necessary. 
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The  part  to  be  removed  is  exposed  by  a  free  longitudiital 
incision,  care  being  taken  to  avoid  large  venous  trunks ;  not  in- 
frequently the  internal  jugular  lies  in  front  of  the  tumour.  The 
depressors  of  the  hyoid  are  separated  and  hooked  aside,  or,  if 
necessar)',  may  l)e  divided.  The  lobe  to  be  removed  is  now  care- 
fully isolated,  the  sterno-mastoid  muscle  and  large  vessels  of  the  neck 
being  held  aside  with  retractors.  The  superior  and  inferior  thyroid 
arlcries  must  be  defined  and  div-ided  between  two  ligatures  ;  great 
care  must  be  taken  not  to  damage  the  recurrent  laryngeal  ner\'e 
which  runs  with  the  inferior  thyroid.  When  the  vessels  have  l>een 
secured  the  lobe  can  be  drawn  forwards  towards  the  middle  lin 
and  the  isthmus  separated  from  the  trachea  by  a  blunt  insi 
ment ;  beneath  it  will  be  found  the  inferior  thyroid  veins,  whi 
may  be  very  much  enlarged.  'i'he  isthmus  should  be  ligatured 
in  two  or  more  pieces  wjih  silk,  and  divided  about  half  an  inch 
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beyond  this  point     The  wound  is  closed  except  below,  where  a 
small  drainage  tube  should  be  inserted  for  a  few  days. 


REMOVAL   OF   THE   THYROID    ISTHMUS 

This  operation  is  undertaken  in  cases  of  goitre  with  the  view 
of  inducing  atrophy  of  the  lobes,  and  to  relieve  urgent  or  spasmodic 
dyspnoea.  The  isthmus  is  exposed  by  an  incision  in  the  middle 
line,  and  any  veins  met  with  are  double  ligatured  and  divided. 
Isolation  of  the  isthmus  is  effected  by  the  finger  and  a  blunt  in- 
strument, and  when  it  has  been  separated  from  the  trachea  it  is 
ligatured  in  two  or  more  pieces  on  each  side  close  to  the  lobes,  and 
the  intervening  portion  removed  or  merely  divided  Consecutive 
atrophy  of  the  lobes  is  sometimes  rapid. 


CHAPTER   XIV 


Diseases  of  the  Jaws* 


PERIOSTITIS PERIOSTEAL  ABSCESS 

Periostitis  of  the  jaws  may  result  from  injury,  tubercle,  syphilis, 
the  acute  exanthemata,  and  poisoning  by  mercury  or  phosphorus, 
but  is  most  usually  due  to  the  irritation  of  decayed  teeth.  The 
disease  may  be  acute  or  chronic — the  former  frequently  ends  in 
suppuration  and  necrosis;  the  latter  causes  enlargement  from  the 
deposition  of  new  bone  accompanied  by  constant  neuralgia,  especi- 
ally if  decayed  stumps  are  present.  The  signs  of  periostitis  have 
been  already  described  at  p.  ii3.  If  suppuration  results,  the  pus 
may  travel  in  various  directions,  indicated  under  Necrosis,  p.  316. 
Treatment  consists  in  the  removal  of  stumps  or  carious  teeth, 
and  of  all  causes  of  irritation,  coupled  with  free  evacuation  of  pus 
by  incisions  down  to  the  bone  (made  from  within  the  mouth  if 
possible),  in  order  that  necrosis  may  be  prevented.  In  chronic  cases 
iodide  of  potassium  will  be  found  very  beneficial 


ALVEOLAR    ABSCESS 


The  irritation  of  decayed  teeth,  especially  if  they  are  hollow,  and 
the  cavity  (which  may  have  been  plugged  wiih  slopping)  is  the  seal 
of  septic  material,  may  excite  suppuration  at  the  root  of  the  fang. 
The  abscess  sac  may  be  very  small ;  but  if  the  condition  has 
progressed  insidiously,  and  been  present  for  some  time,  it  slowly 
enlarges,  and  a  considerable  sac  with  dense  fibrous  walls  expands 
the  jaw.  In  the  case  of  the  upper  jaw,  the  antrum  may  become 
involved  if  the  second  bicuspid  or  molars  are  the  originators  of  the 

'  For  LeoDtiasts.  see  p.  ]  1 5  ,  lor  Actinomycosis,  sec  p.  139,  voL  L 
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mischief,  since  the  fangs  of  these  teeth  may  project  into  the  cavity. 
There  is  intense  persistent  toothache  owing  to  the  periosteal  inflam- 
mation ;  the  gum  and  soft  structures  arc  swollen  and  tender,  and 
percussion  on  the  diseased  tooih  causes  exquisite  sufTering.  If  the 
fang  be  extracted  the  symptoms  quickly  subside,  allhough  tlie  pain 
may  be  pretty  severe  for  some  hours  after,  owing  to  tearing  of  the 
inflamed  periosteum  by  the  operation.  At  the  end  of  the  fang  a 
small  sac  will  be  seen,  which  has  been  ruptured  by  the  extraction. 
If,  however,  the  case  be  neglfcted,  the  suppuration  continues  until 
a  considerable  abscess  is  formed,  which  usually  bursts  into  the  mouth 
or  beside  the  tooth,  or,  in  the  case  of  the  upper  jaw,  into  the  antrum 
or  perhaps  the  nasal  fossa,  according  to  the  situation  of  the  offending 
tooth.  In  some  cases  the  patient  is  ill  from  want  of  rest  and 
constant  pain,  and  there  may  be  slight  fever  and  constitutional 
disturbance.  The  glands  at  the  angle  of  the  jaw  may  be  enlarged 
and  tender,  and  occasionally  suppurate.  Necrosis  of  the  jaw  some- 
times results. 

Treatment. — All  decayed  slumps  at  the  seat  of  mischief  should 
Ije  at  once  exiraciud,  in  order  to  cut  short  the  process.  If  this  be 
done  early,  the  patient  is  at  once  relieved^  and  further  mischief  is 
prevented.  In  more  advanced  cases  the  pus  must  be  given  free 
fxit  by  suitably  plared  incisions  within  the  mouih,  sui)p!cmcntcd  by 
others  in  the  neck  when  the  pus  has  burrowed  in  that  direction. 

If  a  tooth  is  plugged  with  stopping,  it  is  not  always  necessary  to 
sacrifice  it»  if  the  patient  will  submit  to  having  the  stopping  extracted, 
the  pulp  cavity  cleansed,  and  the  fang  drilled,  so  that  the  pus  can 
be  evacuated.  Teeth  treated  in  this  way  may  last  another  two  or 
three  years,  but  rarely  longer. 


NECROSIS   OF  THE  JAWS 

Etiotogfy. — Necrosis  of  the  jaws  is  consequent  on  acute  peri- 
ostitis, which  may  arise  from  any  of  the  causes  already  mentioned. 
Formerly,  phosphorus  and  nicrcury  poisoning  not  infrequently 
produced  necrosis ;  match-makers  are  now  rarely  affected,  partly 
owing  to  the  operation  of  the  Factories  Act,  and  partly  to  the 
compulsory  use  of  red  amorphous  phosphorus.  Cancrum  oris,  and 
other  ulcerative  processes  in  the  mouth  may  occasion  necrosis  as 
the  result  of  extensive  sloughing  of  the  soft  structures  and  periosteum. 
Necrosis  of  the  lower  jaw  is  mure  fret[uent  than  of  the  upper,  owing 
to  its  different  structure  and  less  vascularity. 

Morbid  anatomy. — The  extent  and  situation  of  the  necrosis 
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depend  upon  its  cause.  Large  portions  of  ilie  jaw  may  die,  or  the 
process  may  be  limited  to  the  alveolar  border,  or,  in  the  case  of  the 
lower  jaw,  to  one  table,  usually  the  outer.  The  most  exlensiw 
destruction  occurs  as  the  result  of  periostitis  induced  by  some 
specific  poison,  as  in  typhoid,  scarlet  fever,  or  one  of  the  acute 
exanthemata.  The  course  taken  by  the  pus  depends  upon  the  seat 
of  the  necrosis ;  in  the  case  of  the  upper  jaw  the  abscess  may  buret 
into  the  antrum,  the  floor  of  the  nose,  or  may  pass  to  the  uvula  oi 
soft  palate  along  the  roof  of  the  mouth. 

Abscesses  in  connection  with  the  lower  jaw  open  into  the  mouth, 
usually  in  the  buccal  groove  ;  they  may  extend  into  the  neck  beneath 
the  deep  fascia,  and  tlie  jms  may  pass  a  considerable  distance  down- 
wards towards  the  clavicle.  In  phosphorus  necrosis  the  sequeslnim 
is  usually  of  a  peculiar  green  colour,  and  is  surrounded  by  soft, 
pumice-slone-like  new  Imnc,  whitrh  comes  away  ^ith  it. 

Signs. — The  patient  complains  of  constant  severe  aching  pain, 
which  he  [}robably  attributes  to  toothache.  Removal  of  carious 
stumps  does  not  cure  the  pain,  although,  by  removing  a  source  of 
irritation  and  periostitis,  and  by  affording  an  outlet  for  the  pus,  it 
may  alleviate  it.  'I'he  gums  are  tender,  swollen,  and  congested, 
and  the  teeth  become  loosened  and  may  be  easily  removed  by  ihc 
finger. 

There  will  be  local  signs  indicative  of  the  formation  of  pus,  and 
abscesses,  unless  opened,  will  burst  in  one  or  other  of  the  directions 
indicated. 

The  discharge  of  pus  into  the  mouth  renders  the  breath  reiy 
offensive ;  and  if  the  patient  swallows  the  decomposing  discharge  he 
may  suffer  from  gastric  disturbance,  and  perhaps  some  constitutiooal 
symptoms,  from  absorption  of  poisonous  material.  Constant  pain, 
discharge,  and  inability  to  take  appropriate  food  soon  lower  the 
patient's  general  health. 

Prognosis. — The  dangers  to  be  apprehended  arc  septic  absorp- 
tion, or  septic  bronchitis  and  pneumonia  ;  but  these  arc  fortunately 
rarely  met  with  if  due  antiseptic  precautions  be  taken,  and  the 
discharge  be  given  free  outlet. 

The  extent  of  repair  after  necrosis  depends  upon  whether  the 
periosteum  remains  intact  or  has  been  destroyed  by  sloughing.  In 
the  lower  jaw  it  may  be  perfect,  Imt  in  the  upper  it  is  much  less  so. 

If  the  periosteum  iias  suffered,  the  repair  of  the  jaw  will  be  by 
fibrous  tissue,  which  may,  however,  be  very  dense. 

If  necrosis  of  the  alveolar  border  occurs  in  young  children,  ihc 
germs  of  the  permanent  teeth  will  usually  be  destroyed. 
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Treatment. — Necrosis  of  the   jaw  is  treated    on    the   same 

principles  as  necrosis  elsewhere.  The  sequestrum  shmild  not  be 
interfered  with  until  it  is  loose,  and  must  then  be  removed  through 
the  mouth.  Pending  its  separation,  all  carious  teeth  and  sources  of 
irritation  should  be  removed,  and  the  pus  given  free  exit  by  suitably 
placed  incisions  of  sufficient  length.  Antiseptic  mouth  washes  and 
the  use  of  iodoform  are  very  important.  Washes  of  quinine  or 
Condy's  fluid  are  good,  and  Listerine  will  be  found  very  efficacious 
and  pleasant 
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SUPPURATION  WITHIN   THE  ANTRUM EMPYEMA   ANTRI 

Etiology, — Pus  in  the  antrum  is  usually  due  to  suppuration 
occurring  round  a  fang  of  one  of  the  leeth  projecting  into  its  floor 
(especially  the  first  molar),  <jr  to  the  bursting  of  an  alveolar  abscess. 
It  may  also  occur  as  the  result  of  a  fracture  implicaling  the  cavity, 
of  catarrh  spreading  from  the  nose,  or  the  irritation  of  a  growth  or 
foreign  body  which  may  have  penetrated  the  walls. 

Sig^ns. — The  case  is  usually  chronic,  and  its  true  nature  is  not 
infrequently  overlooked.  There  is  constant  aching  neuralgic  pain, 
sometimes  referred  to  the  frontal  region,  and  often  associated  with 
severe  headache ;  the  pain  may  be  temporarily  increased  in  severity 
from  accumulation  of  pus  due  to  blocking  of  the  outlet  into  the  nose. 
Occasionally  the  pain  is  but  slight.  The  patient  may  notice  in  the 
morning  that  there  is  a  discharge  of  [)ure,  often  fcetid,  pus  from  the 
nostril  if  he  has  lain  upon  the  opposite  side.  He  is  aware  of  an 
intolerable  foetid  smell,  which,  contrar)-  to  what  is  met  with  in  oza^na, 
is  not  experienced  by  those  with  whom  he  converses. 

The  escape  of  pus  into  the  nose  by  partially  relieving  the 
distension  of  the  antrum  prevents  its  expansion,  and  !ience  bulging 
of  the  cheek  or  egg-shell  crackling  from  thinning  of  the  bone  is  very 
rarely  seen  ;  but  these  signs  may  occasionally  occur  in  very  chronic 
cases,  especially  if  the  ])us  has  become  inspissated,  and  forms  a  more 
or  less  dense  mass  in  the  antrum.  If  the  patient  swallows  quantities 
of  putrid  pus,  digestive  troubles,  with  anorexia,  may  result. 

In  suspected  cases  the  teeth  should  be  carefully  examined  and 
necrosed  stumps  cxtracied.  Examination  of  the  middfe  meatus  of 
the  nose  may  demonstrate  the  escape  of  pus  from  the  antrum,  or 
catheterisation  of  the  cavity  may  be  practised.  Transillumination 
is  an  imjK>rtant  diagnostic  aid  in  determining  the  presence  -of  a 
tumour  or  fluid  in  tlie  antrum.  The  patient  being  in  a  dark  room, 
a  small  electric  lamp,  round  the  handle  of  which  the  lips  are  dosed, 
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is  placed  in  the  mouth.  If  the  antra  are  normal,  a  hand  of  light  w 
seen  benenth  each  eye ;  but  if  one  is  occupied  by  opaque  fluid  or 
by  a  solid  growth,  that  side  remains  un-illuminatcd. 

Treatment — The  abscess  must  be  treated  by  evacuation  and 
antiseptic  irrigation.  If  the  teeth  arc  diseased,  they  should  be 
removed,  and  pus  may  then  How  through  the  socket,  or  the  socket 
of  the  second  molar  may  be  drilled  with  an  ordinary  gimlet,  care 
being  taken  that  on  entering  the  cavity  it  is  not  allowed  lo  slip 
upwards  too  far  or  the  orbital  plate  may  be  wounded.  Theantniro 
may  also  be  opened  through  the  canine  fossa;  after  it  has  been 
opened^  the  cavity  should  be  explored  with  a  probe,  to  ascertain 
whether  a  tumour  or  foreign  body  be  present  It  should  be  freely 
irrigated  with  boracic  acid  or  iodine  solution,  and  kept  open  until 
all  discharge  ceases ;  if  this  does  not  take  place,  an  examination 
should  again  be  made  with  the  view  of  removing  any  irritant,  or 
providing  better  drainage.  The  patient  can  conveniently  wash  out 
the  cavity  through  a  Eustachian  catheter.  The  drill-hole  should  be 
filled  with  a  small  plug  on  a  vulcanite  shield  moulded  to  the  gum, 
so  that  no  food  can  enter  the  antrum  during  masticatiorL 
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The  antrum  is  occasionally  distended  with  clear  fluid,  probaoiy 
due  to  the  formation  of  a  cyst  in  connection  with  the  mucous 
follicles  of  its  lining  membrane.  The  affection  is  usually  quite  pain- 
less, and  undiscovered  until  the  distension  of  the  cavity  causes 
bulging  of  the  cheek  or  pressure  on  the  globe.  An  escape  of  clear 
fluid  from  the  nostril  is  indicative  of  the  condition.  The  treatment 
consists  in  free  evacuation  by  an  opening  at  the  canine  fossa, 
coupled  with  removal  of  the  cyst  wall  if  possible,  or  destruction  of 
the  secreting  surface  by  the  application  of  a  solution  of  chloride  of 
zinc,  grs.  40,  or  silver  nitrate,  grs.  2  o,  to  the  ounce  of  water. 


TUMOURS   OF  THE   ANTRUM 

Innocent  tumours — Fibroma,  enchondroma,  and  osteoma 

occasionally  originate  in  the  upfjer  jaw,  but  all  are  rare.  These 
tumours,  especially  the  fibronu%  may  attain  a  very  large  size  and 
encroach  on  the  cavities  in  immediate  connection  with  the  jaw,  or 
originating  in  its  neighbourhood  gradually  invade  the  antrum. 
Innocent  tumours  are  characterised  by  their  slow  and  painless 
growth,  but  when  ihcy  have  attained  a  large  size  they  may  lead  to 
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extreme  neuralgic  pain  from  pressure  on  the  branches  of  the  fifth 
nerve. 

Polypus. ^ — A  polypus  of  the  antrum  may  originate  as  an  over- 
growth of  the  mucous  membrane  or  submucous  tissue,  or  may  be 
an  ordinary  nasal  polypus  which  has  invaded  the  cavity.  These 
tumours  are  soft  and  composed  of  delicate  fibrous  tissue  with 
numerous  blood-vessels;  occasionally  they  are  cystic  Polypus 
rarely  causes  symptoms,  but  may  excite  suppuration,  or  if  large, 
will  cause  all  the  signs  to  be  presently  given,  consequent  on  dis- 
tension of  the  cavity. 

Trcatmatt  consists  in  laying  open  the  antnim  opposite  the 
canine  fossa  and  removal  of  the  growth  by  avulsion. 

Malignant  tumours — Sarcoma  and  carcinoma  may  origin- 
ate within  the  antrum,  or  spread  to  it  from  the  palate,  nose,  or 
phar)'nx. 

Spindle-  and  round-relied  sarcoma  and  the  myeloid  variety  are 
met  with,  and  soniL-tinies  the  vascular  element  is  so  great  that  the 
tumour  pulsates 

Epithelioma  originating  within  the  antrum  is  of  the  columnar- 
celled  variety,  the  squamous  form  may  spread  to  the  jaw  from  the 
gums,  palate,  or  nose.  Epithelioma  of  the  palate  shows  a  special 
tendency  to  perforate  the  bone  and  invade  the  antrum  {poring 
tpiihilioma^  see  p.  326). 

Malignant  tumours  grow  rapidly,  but  do  not  cause"  much  pain 
until  they  compress  the  nerves ;  grmving  primarily  within  the 
antrum  they  remain  limited  by  its  bony  walls  for  a  considerable 
time,  but  as  these  become  absorbed  the  tumour  fungales  in  differ- 
ent directions  and  grows  more  rapidly. 

Signs  of  antral  tumour. — All  tumours,  whether  innocent  or 
malignant,  when  they  have  attained  sulliciunl  size  distend  the 
antrum  and  cause  bulging  and  subsequent  perforation  of  its  walls, 
the  thinnest  parts  being  the  first  to  yield. 

The  patient  complains  of  dull  aching  pain,  which  is  sometimes 
agonising  and  neuralgic ;  the  nasal  fossa;  are  encroached  upon,  and 
if  suppuration  ha.s  occurred  there  may  be  some  discharge  from  the 
nose;  later  on  the  tumour  spreads  into  the  nose,  and  may  even 
project  from  the  nostril  or  into  the  pharynx.  The  nasal  duct  is 
often  obstructed  and  epiphora  results. 

Pressure  on  the  orbital  plate  at  first  causes  diplopia,  but  as  the 
pressure  becomes  extreme  the  growth  may  invade  the  orbital 
cellular  tissue  and  push  forward  the  globe  ;  blindness  and  sloughing 
of  the  cornea  sometimes  result  from  pressure  on  the  fifth  nerve. 
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The  palate  is  slightly  bulged  and  the  line  of  the  teeth  may  be 
irregular.  Bulging  outwards  leads  to  dcformiiy  of  the  face,  and  in 
the  case  of  malignant  tumours  the  skin  may  become  involved  and 
the  growth  ultimately  fungate  on  the  surface.  When  a  tumoui 
escapes  from  the  antrum  by  erosion  of  its  walls,  it  may  send  prt>- 
ccsses  in  many  directions,  but  this  involvement  of  adjacent  parts  is 
most  evident  in  growths  originating  in  connection  with  the  jaw,  but 
not  within  its  cavity.  Spreading  into  the  nasal  fossas  both  jaws 
may  be  affecicd,  as  happened  in  a  case  of  mine  in  which  I  success- 
fully removed  both  bones.  The  growth  may  extend  into  the 
s])hcnoidal  sinuses  or  temporal  fossre,  or  may  come  forwards 
beneath  the  cheek  between  the  pterygoid  muscles ;  lastly,  it  may 
extend  into  the  skull  through  the  orbit  or  the  numerous  foramina 
at  the  base. 

Treatment — Removal  of  the  upper  jaw. — Tumours  of  the 
upper  jaw  must  be  treated  by  complete  or  partial  removal  of  the 
bone.  In  cases  of  innocent  growths  it  is  not  necessary  to  remove 
the  whole  bone,  provided  free  access  to  the  tumour  can  be  obtained 
by  a  partial  operation.  Epithelioma  of  the  palate  may  be  removed 
without  sacrificing  the  upper  segment  of  the  jaw,  provided  it  has 
not  invaded  the  antrum.  If  a  growth  of  a  malignant  nature  has 
fungated  on  the  skin  and  spread  to  the  neighbouring  cavities,  the 
propriety  of  its  removal  must  be  determined 
by  following  the  usual  rule  for  guidajice  in 
the  treatment  of  malignant  tumours  gencT- 
ally — no  operation  shtjuld  be  performed 
unless  there  is  a  reasonable  hope  that  all 
the  disease  can  be  removed  or,  failing  this, 
that  the  o[)cration  will  effect  great  ameliora- 
tion of  the  p:itient*s  sufferings. 

Removal    of    the    ujiper    jaw    is    best 
performed  by  Fergusson's  incision  (Fig.  105), 
In  bad  cases  a  preliminary  tracheotomy  and 
i  the  employment  of  Trendelenburg's  tampon 

may  be  necessary,   but  as  a  rule  this  need 
not    be    done,    provided    the    surgeon     has 
sufficient  and  competent  assistants,  and  can 
plug  one  side  of  the  affected  phani'nx  with 
a    sponge    %-ithout  interfering    with    respiration.     The    patient    is 
conveniently  placed  with  a  pillow  beneath  the  shoulders  and  the 
head  slightly  raised  ;    some  surgeons  prefer  the   head   to   be  de- 
pendent so  that  the  blood  flows  away  from  the  pharynx,  but  with  a 


FiC  105,— T.in*  of  inctMon  frtr 
rcttKival  uf  itic  ritfhl  upp«r 
JAw  by  Kcrguttuu  *  mctaod. 
(I'lUmiuu.) 
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little  care  the  danger  of  blood  passing  into  the  air-passages  can  be 
avoided  and  the  raised  position  is  the  most  convenient.  The 
nostril  on  the  side  to  be  operated  on  is  plugged  with  a  small  sponge 
secured  by  a  piece  of  silk,  and  a  piece  of  flat  sponge  placed  between 
the  cheek  and  alveolar  border  of  the  jaw  ;  these  sponges  prevent 
blood  passing  into  the  nose  or  mouth  during  the  free  hemorrhage 
which  occurs  when  the  skin  Hap  is  raised.  The  lip  is  split  in  the 
middle  line  and  the  coronary  artery  at  once  caught  in  forceps. 
An  incision  is  now  begun  at  the  inner  end  of  the  lower  margin  of 
the  orbit  and  is  carried  down  the  side  of  the  nose,  and  round  the 
ala  to  join  the  cut  in  ihe  middle  tine  of  the  lip  ;  the  nose  is  opened. 
From  the  upper  end  of  this  incision  another  is  made  along  the 
lower  margin  of  the  orbit  and  the  malar  bone  to  about  an  inch 
beyond  the  outer  canthus.  The  flap  thus  marked  out  is  rapidly 
raised  and  all  bleeding  is  arrested  before  the  next  stage  of  the 
operation  is  undertaken.  The  lower  eyelid  and  orbital  periosteum 
are  gently  separated  from  the  orbital  plate  for  a  short  distance. 

Division  oj  the  bony  tiitachmenH. — The  central  incisor  is  ex- 
tracted, and  with  a  narrow  jaw-saw  held  parallel  to  the  plane  of 
the  palate  and  introduced  into  the  nose  by  the  side  of  the  septum, 
the  greater  i>art  of  the  thickness  of  the  bone  is  sawn  through, 
Care  must  be  taken  not  to  point  the  saw  upwards  or  its  point  may 
penetrate  the  base  of  the  skull,  and  not  to  drive  it  too  far  back- 
wards on  account  of  the  pharynx. 

The  nasal  process  of  the  superior  maxilla  is  then  sawn  through 
from  within  the  nose  to  the  orbit,  and  thus  all  risk  of  damaging  the 
globe  is  avoided. 

The  outer  bony  limit  is  divided  by  sawing  from  the  cheek  to- 
wards the  orbit,  the  saw  being  placed  at  about  the  junction  of  the 
outer  third,  with  the  inner  two-thirds  of  the  lower  margin  of  the 
orbit,  so  that  the  cut  will  pass  into  the  spheno-maxillary  fissure. 

With  a  strong  pair  of  bone  forceps  the  division  of  the  bone 
which  the  saw  cuts  has  begun  is  completed. 

The  jaw  is  now  seized  with  lion  forceps,  one  blade  being  on  the 
orbital  plate,  the  other  on  the  palate;  it  is  rapidly  and  forcibly 
twisted  outwards,  its  complete  isolation  being  eflected  by  dividing 
the  soft  from  the  hard  palate. 

As  soon  as  the  jaw  has  been  removed,  a  sponge  is  crammed 
into  the  cavity  to  arrest  the  bleeding.  It  is  then  carefully  removed, 
and  the  infra-orbital  artery  will  be  found  spurting  at  the  bottom  of 
the  wound  and  may  be  easily  secured  or  touched  with  the  cautery. 
Any  bleeding  points  which  do  not  stop  with  pressure  may  be  lightly 
VOL.  in  V 
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cauterised.  It  not  infrequently  happens,  especially  in  the  case  ci 
malignant  tumour,  that  directly  the  jaw  is  seized  in  lion  forcepi.  c 
breaks  up  and  cannot  be  removed  whole  ;  and  ihe  bleeding  is  so(k- 
linics  very  severe  and  immediately  dangerous.  In  such  cases  I  haw 
found  it  a  good  plan  to  arrest  the  bleeding  by  sponge  pressure,  and 
then  prize  the  jaw  forwards  with  a  periosteum  elevator,  using  cdc 
hand  as  a  fulcrum. 

The  surface  of  the  wound  is  lightly  dusted  with  iodoform,  ani3 
the  skin  flap  very  accurately  brought  into  position  and  fixed  vnh 
silkworm  gut  and  horsehair  sutures.  The  line  of  incision  shouklbe 
covered  with  a  thin  layer  of  salicj'lic  wool  and  collodion. 

After-treatment — This  consists  in  careful  feeding  through  a  tubf, 
and  the  mast  scrupulous  cleanliness.  The  wound  should  he  fredy 
irrig.iLed  many  times  a  day  with  Condy's  fluid,  and  iodoform  mud 
be  dusted  over  it  night  and  morning.  Repair  is  rajiid,  and  in  three 
or  four  months  a  tooth-plale  may  be  fitted  by  a  skilled  dentist. 

Partial  removal  of  the  upper  jaw. — The  knife  is  placed  in 
the  nostril  on  the  side  to  be  operated  on,  and  its  margin  and  the  lip 
arc  divided  so  that  the  actual  incision  made  is  increased  in  length  br 
that  of  ihe  nasat  aperture.  The  flap  can  be  dissected  up  a  con- 
siderable distance  and  gives  ample  room  for  the  succeeding  opera- 
tion. The  palate  is  sawn  and  divided  with  bone  forceps  as  abo»t 
described,  and  the  diusion  of  the  jaw  is  effected  by  sawing  it  in  half 

from  the  nose  towards  the  cheek. 
The  soft  palate  is  separated  from  the 
hard  and  the  isolated  portion  of  jaw 
twisted  out  with  lion  forceps. 
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TUMOURS    OF  THE    LOWER   JAW 

Innocent  tumours  —  Fibroma, 
osteoma,  and  enchondroma  may  grow 
from  the  periosteum  or  within  the 
bone.  These  tumours  are  usually 
painless  and  grow  slowly.  They  are 
FickA-a  iibrcwTr«ic  tumour  of  111*   readily  removable  and  do  not  recur, 

lnwcr  jaw.       11     was   rcmiivcu     riy  ^  ■        i  -i       j 

K<-v  fri.in  ft  ci.ii.1  «t.  iiiiriccn ;  it  Epults  IS  described  at  p.  525, 

ii'irKX™'"""'^ '""'""'         Malignant  tumours-Sarcoma 

may,  as  in  other  bones,  originate  from 

the  periosteum  or  within  the  substance  of  the  bone.     The  tumour 

sometimes    reaches     a     very    large    size,    and    may    perforate    the 

bone  and  fungate  into  the   mouth  or  through   the  skin.      Sarco- 
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Fic  loy.^FiWo-c^TKic  tumour  of 
l)iF  lower  jaw ;  the  specimca 
rcnimnl  frou  Kig.  i(j6  (FoUio, 
aTtcr  Kcy>, 


TUMOURS  OF  THE  LOWER  JAW 

mata  are  sometimes  cystic,  and  may  be  lai^ely  mixed  with  fibrous 

tissue  or  carLJlage. 
y  The  appearance  of  the  growth   mny  be  preceded  by  severe 

k     neuralgic  pain  in  the  jaw  and  the  teeth 

[may  be  loosened  ;  as  the  jaw  is  expanded 
egg-bhell  crackling  may  be  detected. 

Squamous  epithelioma  mny  originate 
in  ihc  palate  or  gum  and  gradually  invade 
Ihj  jaw  (see  p.  326). 

Cystic  epithelioma  (epithelial  odon- 
toma) is  a  rare  growth  only  met  with 
in  the  jaws,  and  especially  affects  the 
lower. 

Epithelioma  may  be  excited  by  the 
continued  irritation  of  a  bad  tooth.  Ac- 
cording to  Eve,  the  cystic  form  is  due  to 

invasion  of  the  jaw  by  the  dee[>er  cells  of  the  epithelium  of  the 

gum,   which    grow    into  columns   separated   by  a    fibrous  stroma. 

The  cystic  cavities  are  due  to  degenerative  changes  in  the  cells. 

The   tumour  as  it  increases   in   size    expands    the   jaw,   and 

«  may  fungate  through 

y\.  the    skin.        It    is 

~  ^~^  -^    apparently   of  slight 

malignancy,     and 

early  removal  is  very 

satisfactory.      These 

tumours  grow  slowly 

ami    may    occur    in 

k'^'-^*        ^'^'.S    AfT'J^^^Cr'i     y^^"g  patients. 
XI  .  ^^-v..?^r!J'''ryV  Treatment— Re- 

^  .     ^^i^>\&^'^i'^r    -7   moval  of  half  the 
^^  ■   -^  ia^^^  lower    jaw.  —  Ke- 

^*^^^S^^^^^  moval  of  the  portion 

Fic.  108.— cystic  epithelioma  of  the  lower  jaw  (epithelial  odon-    ^f     l-iur     invr.Iv.'^l     fa 

klorneX  -,  div!,!,,!  hone;  ^  teeth;  c.  oms  tvniainintf  a  *^'  )^^  _  m\01\ta  IS 
ffUify  fluiil ;    d,    l(.it(ule»  of  (jrowth.      Hie   cystic   «i|uicc<>  are    eSSCntisl.  It       13 

lined  \'y  columnar  epithcHiim  <rlU.  .ind  filled  liy  nniml  one*    ,  "  ' 

«^)ch  ar«  undcraoinii  mucoid  ilc|{cricr.-iiion.  Tlie  inter*  better  tO  TCmOVe  the 
lobular  tiMue  u  mo*tly  o.impnw.1  of  jpindlc  ctlU  which  in  ^  ■  ^  k-lf  «r  »U^ 
tfOOM  |»rt»  h«ve  developed  iu(o  GUrow  lusuc  (Pepper^  ClUtre      nail      01       tnC 

jaw    than    to    leave 
I      the   ramus,  even  although  it  is  not  diseased,  for  if  it   be  left  the 
I      pterygoids  pull  it  forwards,  and  this  causes  considerable  irritation 
and  pain  ;  moreover,  the  ratinis  is  useless. 

Similar  precautions  must   be  taken   to  prevent  blood  passing 
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into  the  nioutli,  as  In  removal  of  tlie  upixT  jaw,  but  the  danger  of 
ili  occurrence  is  much  less.  The  head  and  shoulders  should  be 
well  raised.  If  the  tumour  is  large  the  lip  may  \ye  divided  in  the 
middle  line  lo  give  more  room,  otherwise,  especially  in  women,  this 
need  not  be  done,  and  the  incision  may  be  begun  opposite  the 
symphysis.  The  skin  is  sligluly  drawn 
upwards  (so  that  the  subsequent  scar  is 
less  noticeable)  and  an  incision  is  made 
down  to  the  bone  from  the  symph>'sis 
to  the  lobule  of  the  ear,  the  outline  of  the 
jaw  bcijig  followed.  The  facial  artery 
and  other  vessels  are  at  once  secured. 
The  flap  is  now  dissected  up  and  the 
hiic:i\il  mucous  membrane  divided.  When 
the  central  incisor  has  been  extracted 
the  symphysis  is  sawn  through  just  ex- 
ternal to  the  attachment  of  the  tongue 
muscles,  the  jaw  is  forcibly  drawn 
outwards,  and  the  soft  structures  on 
Fig.  109.  -  Line  of  indsinn  for   jts    inner    aspect     divided    as    far    back 

rcmovnl  of  the  upper  jaw    by  ,  t»  i  •  1  i 

Fergufsons  method  aitd  for  as  the  ramus.  By  depressing  the  bone 
^rdol.'e^'^lno'AieTna'r^  »he  pterygoids  and  temporal  muscles  are 
iKrouBh  the  Uwer  lip  shi^uiJ   brought     into     vlcw    and    di\-ided :    the 

not  i»e  mAtle  unleu  more  nxtm  ,»,,..  , 

u  required.  capsulc  of  the  joint  IS  opened   and  the 

jaw  disarticulated,  care  being  taken  that 
the  internal  maxillary  artery  is  not  cut,  an  accident  which  may 
easily  happen  if  the  jaw  be  twisted  outwards. 

Clearing  the  ramus  and  the  coronoid  process  is  difficult,  and 
may  be  greatly  facilitated  by  an  assistant  forcibly  retracting  the  skin 
flap  upwards.  If  the  neck  of  the  condyle  gives  way  it  can  readily 
be  removed  before  the  wound  is  closed. 

The  wound  is  accurately  sutured  and  dressed  as  after  removal 
of  the  upper  jaw,  and  a  drainage  tube  should  be  inserted  at  the 
most  dependent  part 

TA^  after-treatment  is  similar  to  that  necessary  after  removal  of 
the  upper  jaw.  The  patient  should  be  propped  up  in  l)cd  and 
slightly  turned  to  the  opposite  side,  so  that  saliva  and  discharge  do 
not  accunmlate  in  the  wound.  In  the  case  of  tumours  implicating 
the  symphysis,  rare  must  be  taken  that  the  tongue  is  secured  by  a 
thread,  or  it  may  fall  back  owing  to  the  attachment  of  the  geiiio- 
hyoglussi  having  been  divided. 
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DtSEASES   OF   THE   GUMS 

Hypertrophy. — Simple  nvergrouth  of  Lhe  gums  is  uncommon. 
The  new  li&sue  grows  up  round  and  mure  or  less  conceals  the 
teeth.  If  necessary  lhe  redundant  portion  may  be  cut  away  or 
removed  by  Pacquelin's  cautery. 

Gingivitis — -Spongy  gums.  —  Inflammation  and  a  spongy 
condition  of  the  gums  may  be  due  to  poisoning  by  lead  or  mercury, 
to  digestive  disturbance,  lo  scurvy,  to  the  irritation  of  decayed 
stumps,  or  the  accumulation  of  tartar  in  those  who  neglect  the  use 
of  a  to(Jlh  brush.  In  all  forms  of  stomatitis  the  gums  participate. 
They  are  swollen,  tender,  red,  and  maybe  superticially  ulcerated ; 
the  brtraih  is  foul  and  the  patient  is  unable  lo  take  solid  food  on 
account  of  the  pain  caused  by  mastication.  The  general  appearance 
of  the  gum  differs  somewhat  with  lhe  cause  of  the  affection. 

Treatment — The  chief  indication  is  to  remove  the  cause  of 
the  intiammation  and  imjjrove  the  patient's  health  by  good  food 
and  tonics,  locally  the  frequent  use  of  an  astringent  mouth  wash 
of  chlorate  of  potash  or  alum  is  all  that  is  necessary. 


4 


TUMOURS   OF  THE   GUMS   AND   ALVEOLAR    BORDERS   OF  THE  JAWS 

Hpulis. — The  term  epulis  indicates  the  situation  of  a  growth 
and  not  its  nature.  Two  forms  are  usually  described — the  fibrous 
and  the  myeloid. 

Fibroma. — A  fibroma  may  spring  from  the  gum  itself,  but  more 
usually  arises  in  connection  with  the  periosteum  of  the  alveolar 
border,  especially  of  the  lower  jaw.  P'ibroma  is  more  common  in 
women  than  men,  and  usually  occurs  in  early  adult  life.  The 
growth  is  probably  excited  by  the  irritation  of  decayed  stumps.  A 
fibroma  is  broadly  sessile,  elastic,  smooth  on  the  surface,  and 
covered  with  unaltered  mucous  membrane  in  its  early  stages,  but 
subsequently  the  surface  ulcerates  from  being  bitten  or  otherwise 
irritated.  It  grows  slowly  without  causing  p.iin  or  involvement  of 
the  glands,  and  does  not  spread  to  the  adjacent  tissues.  The  teeth 
may  be  loosened  and  displaced,  or  are  concealed  by  the  growth. 

Myeloid  sarcoma  resembles  a  fibroma^  but  grows  more  quickly, 
IS  softer,  ulcerates  more  readily  and  tends  to  spread  to  adjacent 
parts,  and  unless  freely  removed  will  return  after  operation. 

IWatmeHi. — Fibroma  and  myeloid  sarcoma  must  be  removed 
with  the  alveolar  border  from  which  they  spring.  A  tooth  is 
extracted  on  each  side  of  the  growtti,  and  the  gum  being  divided 
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with  a  knife  ihe  jnw  is  sawn  through  to  a  sufficient  depth  to  clear 
the  base  of  the  growth.  The  portion  thus  marked  out  is  then  oix 
away  with  bone  rorce|>s.  The  mouth  must  be  kept  clean  b)'  the 
use  of  Condy's  fluid  and  iodoform. 

Papilloma  of  the  gum  is  sometimes  met  with.  The  tumour 
presents  the  usual  characters  of  {lapilloniata  of  mucous  nieinbraDC5, 
and  is  easily  removed  ljy  the  knile  or  cautery. 

Epithelioma  of  the  gums  is  not  uncommon,  and  may  be  due 
to  the  chronic  irritanon  of  decayed  stumps  or  an  ill-tjtting  looib- 
plate.  The  growth  forms  a  fungus  or  warty-looking  mass  which 
sjwedily  ulcerates,  grows  up  roimd  the  teeth  and  invades  surround- 
ing parts  and  the  ccr\-ical  lymphatic  glands.  Epiihciioma  of  the 
gum  and  paiile  shows  a  remarkable  tcndenc)*  to  invade  and  dccpW 
ercMJe  the  bono,  and  in  the  latter  situation  spreads  to  the  antrum 
(Ixtring  epithe/ioma),  p.  319.  The  growth  must  be  distinguished 
from  the  fungous  granulating  foul  mass  which  is  not  infrequcntJj 
seen  in  connection  with  necrosis  of  the  jaw. 

Treatment — The  affected  part  must  be  very  freely  removed, 
and  the  cervical  glands  excised  if  they  are  enlarged  (p.  322). 

ODONTOM.\TA 

The  fibrous,  radicular,  and  composite  odontomes  have  been 
already  described  on  p.  244,  vol.  i. 

Dentigerous  cyst— Follicular  odontome. — When  a  per- 
manent tooth  is  retained  the  tooih  sac  may  become  distended  with 
clear  viscid  fluid  and  a  tumour,  often  of  considerable  si/t,  results. 
The  cyst  is  lined  with  epiihehum  and  conti^ins  an  in-,pcrfcclly 
developed  tooth  usually  fixed  to  the  bone  at  the  Uuiom  (Fig.  1 10). 
Such  tumours  are  occasionally  multiple.  Dcntigerous  cy.sts  usually 
occur  in  connection  with  the  molar  teeth,  and  are  more  often  seen  in 
the  lower  than  in  the  upper  jaw.  In  the  former  situation  the  cyst 
gradually  separates  the  pl.ites  of  the  jaw,  and  may  render  them  so 
thin  that  egg-shell  crackling  is  produced ;  in  the  upper  jaw  the  cyst 
soon  invades  the  antrum.  Dcntigerous  cyst  must  be  diagnosid 
from  a  solid  tumour.  The  facts  that  the  cyst  usually  occurs  in 
children  or  young  adults,  that  it  pn:>gresses  very  slowly  and  painlessly, 
and  that  one  of  the  permanent  teeth  is  missing  are  the  chief 
diagnostic  signs.  In  cases  of  doubt  the  supposed  tumour  roust 
always  be  cut  into  l)efore  removal  of  the  jaw  is  undertaken. 

Treatment— The  cyst  must  be  laid  open  from  the  mouth  by 
removal  of  part  of  its  waa     Th    »->"th  U  .xlracitd  and  the  cavity 
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mopped  with  chloride  of  zinc  solution  (gr,  40  ad  31.).  The 
expanded  portion  of  the  wall  may  ruadily  be  pressed  back  into 
position  so  that  the  normal  contour  of 
the  jaw  is  rostortd. 

Epithelial  odontome.  —  Sutton 
places  the  peculiar  cystic  epithelioma 
of  the  jaw  with  the  odontomes.  The 
tumour  may  occur  in  either  jaw,  but  is 
more  common  in  the  low^er  (see  p.  323). 

DISEASES    OF   THE   TEMPORO-MAXIL- 

LARY    ARTICULATION 

Acute     inflammation     may    be 

dependent  upon  injury,  acute  rheuma- 
tism, gonorrhueal  rheumatism,  the  acute 
specific  fevers,  or  may  arise  in  connec- 
tion with  otitis  media  owing  to  caries 
of  the  tympanic  plate.  The  symptoms 
are  radiating  pain  (increased  by  move- 
ment) and  a  swelling  over  the  joint, 
pt.'rhaps  with  associated  fever  and  con- 
stitutional disturbance.  Suppuration 
may  or  may  not  occur  ;  if  abscess  results 
the  pus  may  be  discharged  externally 
or  into  the  meatus  auditorius  through 
the  tympanic  plate.  The  treatment 
consists  in  fixing  the  jaw  by  a  bandage 
passing  under  the  chin,  and  the  employ- 
ment   of    cold,    unless    suppuration    is 

imminent,  in  which  case  the  process  should  be  hastened  by  heat. 
If  abscess  forms  the  joint  must  be  freely  opened.  As  soon  as  the 
inflammation  subsides  moderate  movement  should  be  enjoined  to 
prevent  the  formation  of  adhesions.  Caries  of  the  joint  surfaces 
occasionally  occurs.      The  diet  must  consist  of  slops. 

Osteoarthritis   is   not  uncommon    and    causes  more  or  less 
pain  and  fixity.     The  treatment  is  given  at  p.  178. 
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CLOSURE   OF   THE  JAWS 

Permanent   closure  of  the  jaws  may  be   due   to  changes 
occiuring  in  ihe  joint  or  in  the  soft  structures. 


3^8 


MANUAL  Ol"  SURGERY 


CHAP,  xrv 


Ankylosis  of  the  joint  may  follow  acute  or  chronic  anhriiis, 
the  bond  of  union  being  fibrous  or  bony.  Ossification  of  the 
ligaments  occasionally  occurs. 

In  suitable  cases  the  condition  is  readily  remedied  by  excision 
of  the  condyle.  This  is  done  through  a  transverse  incision  running 
below  and  parallel  to  the  zygoma,  opposite  the  lower  border  of  the 
tragus. 

Cicatricial  contraction  of  the  soft  structure  may  lead  to  per- 
manent closure.  The  condition  may  result  from  sloughing  in 
consequence  of  gangrenous  inHammation  in  the  course  of  scarlet 
fever,  measles,  or  noma  ;  it  may  also  occur  from  neglected  alveolar 
abscess  and  necrosis  of  the  jaw.  In  such  cases  every  attempt  must 
be  made  to  prevent  the  formation  of  cicatricial  bands.  Should  these 
occur,  but  not  be  very  extensive,  the  movements  of  the  jaw  may  be 
improved  by  constant  use,  or  in  some  cases  cure  may  be  effected  by 
dividing  the  bands  and  plugging  the  resulting  wound.  In  the  worst 
cases  an  artificial  joint  must  be  made  in  front  of  the  band  by  the 
removal  of  a  small  wedge  of  bone,  the  apex  being  at  the  al\-eolar 
border.  This  can  be  readily  accomplished  through  an  incision 
along  the  lower  border  of  the  bone.  Movement  should  be  com- 
menced three  or  four  days  after  the  operation. 

Spasmodic  closure  is  due  to  some  temporary  cause  exciting 
strong  contractions  of  the  muscles  of  mastication,  r-.^.  tetanus ;  but 
in  most  cases  the  condition  is  purely  local  and  dependent  on  difficult 
eruption  of  the  wisdom  tooth. 

Spasmodic  closure  in  connection  with  a  misplaced  wisdom  tooth 
may,  if  neglected,  lead  to  permanent  fixity  in  consequence  of 
resulting  inflammation  and  sloughing.  The  wisdom  tooth  in  these 
cases  is  placed  too  far  back  in  the  jaw  which  is  foreshortened  ;  its 
eruption  is  thereby  prevented  owing  to  the  crown  of  the  tooth 
looking  forward  and  impinging  against  the  second  molar.  The 
patient  should  be  anaesthetised,  and  the  second  molar  extracted,  so 
that  the  wisdom  tooth  may  come  forward 


CHAPTER   XV 
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THE    LIPS,    CHEEKS,    AND    FLOOR    OF    THE    MOUTH 

Hypertrophy  of  the  lips  may  be  congenital  or  due  to  syphilitic 
or  tubercular  induration.  The  enlargement  usually  afl'ects  the 
upper  li])  and  may  be  very  considerable  and  unsightly  ;  the  pro- 
truding mucous  membrane  is  liable  to  painful  ulceration  and 
fissuring.  The  congenital  form  may  be  remedied  by  removal  of 
a  V-sha[K'd  purtiun.  The  acquired  form  must  be  treated  according 
to  the  condition  producing  iL 

Cracked  lip, — Painful  fissuring  of  the  lips  may  be  due  to 
exposure  to  cold,  especially  east  winds,  or  to  some  constitutional 
condition  such  as  syphilis.  Syphilitic  fvssures  at  the  angles  of  the 
mouth  are  common  and  leave  thin  white  cicatrices.  Simple  fissure 
is  usually  seen  in  the  centre  of  the  lower  lip  ;  healing  is  prevented 
by  muscular  movemenL  Sometimes  ihe  lissure  is  tubercular,  which 
is  an  additional  reason  for  its  chronicity.  The  lip  must  Ix'  kept 
dry,  and  the  fissure  should  be  covered  with  collodion ;  if  persistent 
the  crack  may  be  touched  with  nitrate  of  silver,  or  a  bistoury  may 
be  drawn  through  the  base  to  divide  the  superficial  muscular  fibres ; 
in  tubercular  cases  the  ulcer  should  be  scraped.  Persistent  fissures 
may  1^  the  starting-point  of  epithelioma. 

Ulceration. — Small  ulcers  may  form  on  the  lips,  cheeks,  gums, 

or  on  ihc  mucous  membrane  of  the  tongue  and  floor  of  the  mouth. 

They  may  be  due  to  mechanical  irritation  from  a  rough  tooih  or  ill- 

idigcstion,  stomatitis,  syphilis,  tubercle,  or  excess  of 

t5  in  the   application    of  mel  boracis   or  an 
""alum  or  chlorate  of  potash,  together  with 
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such  means  as  are  indicated  by  the  cause.  If  j^ersisicnl  and  painful 
the  ulixTs  niiisi  be  toudird  with  niinuc  of  silver.  A  lo  jH:r  cent 
soltition  of  chromic  acid  is  often  very  useful,  and  will  usually  h»l 
syphilitic  ulcers  in  ;i  few  days  (see  p.  200,  vol.  i.). 

Syphilitic  inflammation. — Syphilis  in  any  stage  may  affect 
the  lipi  and  mouth.  Tlic  primary  sore  is  sometimes  sex^n,  cspcdally 
on  the  lower  lip  ;  it  is  indurated  and  slightly  ulcerated  on  the 
surface,  which  is  often  covered  with  a  scab ;  there  is  no  pain,  and 
the  -suliniaxillary  glands  are  always  enlarged.  In  cases  of  doubt  the 
use  of  mL-rcury  and  the  appearance  of  secondary  lesions  will  clejr 
up  the  diagnosis.  Secondary  ulcers  may  ap|x:ar  on  any  part  of  the 
mucous  membrane.  Leucuplnkia  is  often  seen  on  the  inner  surface 
of  the  lips,  at  the  angle  uf  the  mouth,  or  inside  the  cheeks,  and 
presents  the  same  characters  and  requires  the  same  treaUnent  as 
docs  the  same  condiiioii  of  the  tongue  (p.  344). 

Stomatitis. — Stimmtitis  is  the  name  given  to  certain  inflam- 
matory conditions  affecting  ihj  mucous  lining  of  the  mouth,  and 
dependent  upon  various  causes,  Mercurial  stomatitis  has  been 
described  in  p.  194,  vol.  i.  Indigestion,  scurvy,  septic  infecdcm, 
and  the  presence  of  the  oi'dium  alljicans  may  excite  stomatitis. 

Aphthous  and  ulcerative  stomatitis  is  most  frequent  in  young 
children,  who  are  improperly  fud  or  live  under  faulty  hygienic  con- 
ditions. It  often  occurs  during  teething.  In  adults  the  condition 
is  indicative  of  vitiiited  health,  :ind  may  complicate  some  serious 
acute  disease,  and  is  an  unfavourable  sign.  The  mucous  membrane 
of  thi;  hps,  gums,  cheeks,  floor  of  the  mouth,  and  tongue  presents 
small  vesicles  surrounded  by  an  inflammatory  zone;  these  burst 
and  leave  acutely  tender,  red,  circular  uh:ers.  In  bad  cases  the 
ulceration  is  more  extensive,  and  the  gums  are  swollen,  sjxingy, 
extremely  tender,  and  bleed  readily ;  the  breath  is  foul,  the 
glands  beneath  the  jaw  are  swollen  and  tender,  and  there  is  often 
some  constitutional  disturbance. 

Treatment — The  bowels  must  be  freely  acted  upon,  and  the 
digestive  functions  should  receive  special  attention.  The  diet 
must  be  fluid,  and  taken  in  small  quantities  at  a  time,  hicar- 
bonalc  of  soda,  chlorate  of  potash,  bismuth,  or  the  mineral  acids 
should  ho  given  in  small  do.scs.  In  the  simple  vesicular  form  the 
local  treatment  consists  in  the  application  of  mel  boracis,  or  the 
parts  should  be  washed  over  with  a  solution  of  alum  or  chlorate  of 
potash  ;  the  painful  ulcers  may  be  touched  with  nitrate  of  silver  if 
ihey  do  not  soon  heal. 

When  ulceration  is  extensive  the  patient  should  frequently  rinse 
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out  the  mouth  with  a  solution  of  alum,  borax,  chlorate  of  potash, 
quinine,  or  Listi-rine,  and  the  foul  ulcers  l>e  dusted  with  iodo- 
form. When  the  patient  is  convalescent  he  should  l>e  given 
a  generous  diet  and  tonics,  and,  if  possible,  sent  into  the 
count  r)'. 

Thrush  is  dependent  on  the  presence  of  the  oidium  albicans, 
and  is  met  with  in  young,  feeble,  and  improperly  fed  children.  In 
adults  it  may  occur  during  some  severe  illness,  and  is  usually 
regarded  as  a  serious  sign.  The  child's  mouth  is  tender  and  red, 
and  the  mucous  membrane  secretes  a  thick,  tenacious,  .icid  mucus. 
Small  white  areas  of  Gitarrhal  innammation  form  on  the  mucous 
membrane,  and  as  the  epithelium  desquamates  raw  surfaces  are 
left.  The  child  is  often  ill  and  fretful,  and  shows  evidence  of 
gastro-intestinal  trouble. 

Ttfitfment. — The  mouth  must  be  kept  quite  clean,  and,  after 
feeding,  should  be  wiped  round  with  a  soft  piece  of  nig.  The 
inflamed  areas  must  be  treated  with  niel  bt>racis.  Careful  feeding 
and  rt-gubtiun  of  th«  bowels  is  necessary. 

Gangrenous  stomatitis — Cancrum  oris  (see  p.  115,  vol.  i.). 

TUMOURS   OF   THE    LIPS 

Papillomata  of  the  mucous  membrane  are  sometimes  seen, 
and  arc  best  treated  by  snipping  away  with  scissors. 

Nxvi  may  be  met  with  in  the  lips  and  in  the  thickness  of  the 
cheelt,  and  should  be  excised  or  treated  by  galvano-puncture.  In 
the  lip  na:vi  may  be  injected  with  carbolic  acid ;  a  double-threaded 
needle  is  passed  through  ihe  substance  of  the  lip  at  the  base  of  the 
growth,  and  one  thread  is  then  tied  on  each  side  of  it  so  that  the 
vessels  leading  from  the  na;vus  are  com;  ressed  ;  one  minim  of 
pure  carbolic  acid  is  now  injected  into  the  tumour  at  three  or  four 
spots  according  to  its  size,  and  after  ten  minutes  the  ligatures  are 
divided  and  removed.  Inflammation  and  consolidation  follows, 
but  suppuration  occasionally  happens.  The  operation  may  require 
repetition. 

Adenomata  of  the  !abial  glands  are  occasionally  met  with. 
They  form  dense,  freely  movable,  painless  tumours,  and  are 
readily  removed  by  incising  the  mucous  membrane. 

Epithelioma  most  usually  occurs  in  men.  It  affects  the 
tower  lip  at  the  mucocutaneous  margin,  sometimes  the  angle  of 
the  mouth,  but  very  rarely  the  U|iper  lip,  except  by  extension.  The 
growth  often  begins  in  a  wart,  or  as  a  persistent  fissure  or  tubercle 
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which,  although  repeatedly  scabbing,  never  shows   any  lendeniym 

heal,  but   gradually  enlarges.      When  the  ulceration   extends  ihe 

surfnce  is  no  longer  centred 
with  a  scal>,  hut  presenui 
foul,  unhealthy,  indunicd 
base,  surrounded  by  dense, 
raised,  everted  edgci  The 
destruction  may  be  vtrf_ 
extensive  (Fig.  1 1  iX  ll 
gums  being  exposed,  and") 
the  disease  spreading  t( 
the  jaw  and  mouth, 
submaxillary  glands  artrj 
early  involved.  Death  inaf| 
occur  from  haemorrhage 
and     exhaustion,     from 

septic  bronchitis,  or  from  pressure  of  the  enlarged  glands. 

Treatment — When  quite  small  tl»e  cancer  should  be  removed 

by  a  V-shaped  incision  extending  well  beyond  its  limits ;  in  such 


Fic  iij-. — ExteciiliT  e^thelioitk  *   >< 

A  |Mxi  of  the  giowtn  h(u  been  icmuvcU  (Fot 


Fig.  MB. — The  line*  of  infiHon  for 
cornpleie  reniov«l  of  the  lower 
lip  and  iti  rotoratioa  by  Syiiie'« 
inethod. 


Flc  113. — Rrttrtrarion  of  the  towtf 
lip  by  SyiTK^  s  mcibod ;  the 
opersiuoa  cotnpleted. 


cases  the  prognosis  is  on  the  whole  good,  considering  the  disease 
is  cancerous.  If  the  disease  is  extensive  a  plastic  0|>eration  suited 
to  the  case  must  be  undertaken.  When  the  disease  is  limited 
to   the   lower    lip,   Syme's    operation    gives   a   good    result   (Figs, 
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CVSTS 

Mucous  cysts  occasionally  occur,  especially  on  the  lower  Up. 
The  tumour  is  rounded  or  ovoid,  smooth,  movable^  clastic,  and 
pauiless ;  it  may  be  quite  translucent.  Sometimes  these  cysts 
disappear  sponianeously.  Treatment  consisis  in  excision  of  the 
tumour  and  suturing  of  the  mucous  membrane  with  horsehair;  the 
operation  is  practically  painless  if  Ific  mucous  membrane  has  been 
previously  well  painted  with  cocaine, 

Ranula  is  a  general  term  applied  to  any  cyst  in  the  floor  of 
the  mouth.  Such  a  tumour  may  originate  in  (i)  a  mucous  gland, 
(a)  Wharton's  duct,  (3)  a  sublingual  duct,  (4)  a  duct  of  the  gland 
of  Blandtn,  or  (5)  in  I'leischmann's  bunja,  which  is  situated  between 
the  gefnio-hyoid  and  gcnio-hyoglossus  muscles  close  to  the  hyoid 
bone. 

The  cyst  occupies  the  anterior  part  of  the  floor  of  the  mouth 
to  one  side  of  the  middle  line.  It  is  quite  painless,  soft,  fluctuating, 
and  may  be  translucent  ;  it  may  attain  a  considerable  size,  and 
interfere  with  speech  and  the  movements  of  the  tongue.  The 
bursal  cyst  grows  downwards  towards  the  neck,  rather  than  towards 
the  mouth,  and  simulates  a  dermoid,  which  is,  however,  dis- 
tinguished from  it  by  its  centra!  position. 

Treatment. — The  cavity  of  the  cyst  should  be  freely  exposed 
by  removal  of  part  of  its  wall,  washed  out  with  zinc  chloritle,  grs.  40 
to  31.,  and  allowed  to  granulate  from  the  bottom.  If  the  cyst 
originates  in  a  salivary  duct  there  is  no  fear  of  this  being  obstructed 
as  granulation  proceeds,  since  the  constant  passage  of  the  secretion 
sen'cs  to  keep  it  ojien. 

Sublingual  dermoids, — The  thyroid  gland  is  developed  as  a 
diverticulum  from  the  floor  of  the  mouth  with  which  it  is  at  first 
connected  by  the  thyro-lingunl  duct  ;  this  duct  normally  becomes 
obliterated.  The  duct  reaches  from  the  thyroid  gland  to  the 
foramen  caecum  of  the  tongue,  and  is  divided  into  two  parts  by 
the  development  of  the  hyoid  bone  ;  the  upper  part  is  known  as 
the  hyoglossal  duct,  and  if  it  remains  unoblileraled  it  may  be  the 
origin  of  a  sublingual  dermoid.  The  duct  is  lined  by  epithelium, 
and  may  contain  sebaceous  glands.  A  sublingual  dermoid  is 
situated  between  the  genio-hyr^lossus  muscles,  and  may  rot 
develop  until  adult  life.  The  tumour  may  attain  a  very  large  size, 
projecting  downwards  beneath  the  chin,  into  the  neck,  and  upwards 
into  the  floor  of  the  moutli ;  iti  rare  cases  a  dermoid  has  grown  so 
brge  as  to  project  from  the  mouth.     It  is  quite  painless,  gradually 
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increases  in  size,  and  may  be  so  soft  as  to  fluctunte.  A  dermcnd 
is  distinguished  from  a  ranula  by  its  median  position  and  want  of 
trans  lucenuy. 

Treatment. — The  tumour  may  be  readily  enucleated  by  a 
median  incision  through  the  mucous  membrane  of  the  floor  of  the 
mouth.  Some  surgeons  advise  that  the  incision  should  be  niad« 
beneath  the  chin  so  that  the  floor  of  the  month  be  not  ojiienw!, 
a  procedure  advocated  on  [the  ground  that  the  incision  through  the 
mouth  is  liable  to  be  the  seat  of  septic  infection,  but  of  this  there 
is  practically  no  danger  if  due  cleanliness  be  observed,  and  the 
patient  frequently  rinses  out  his  mouth  with  Condy's  fluid  or  some 
other  anti.septic  mouth  wash. 


DISEASES   OF  THE   PALATE,    TOXSItS,    AND   FAUCES 
lNFLAMM.\TORy    AFFECTIONS    OF   THE    PALATE 


Suppuration  usually  originates  in  a  decayed  tooth,  or  nee 
of  the  jaw,  and  may  extend  beneath  the  periosteum,  and  pass 
backwards  to  the  soft  palate.  There  is  considerable  pain,  with 
swelling,  tension,  and  congestion  of  the  mucous  membrane,  in- 
dicating the  seat  of  the  original  mischief.  The  pus  must  be 
given  free  outlet,  and  the  mouth  kept  clean  by  repealed  rinsing 
with  Condy's  fluid,  or  some  other  antiseptic.  The  removal  of  the 
cause  is,  *.>r  ci.mrsct  to  be  effected. 

Syphilis  in  the  aecondarj'  stage  may  be  marked  by  ulceration 
of  the  palate,  fauces,  velum,  and  tonsils  ;  the  ulcers  are  superficial, 
greyish  in  colour,  and  often  very  painful  (see  p.  185,  vol.  i.).  In 
the  tertiary  stage  gummaia  beneath  the  periosteum  are  not  un 
common,  and  undergo  rapid  softening,  leading  to  destruction  of 
the  bone  beneath  and  perforation  into  the  nose,  the  bones  uf  which 
arc  usually  also  diseased.  Before  the  gumma  has  broken  down  it 
forms  a  rounded,  clastic,  painless  swelling ;  but  after  this  the 
appearances  are  similar  to  those  described  at  p.  345  as  being  met 
with  in  gumma  of  the  tongue.  The  treatment  is  that  for  lertiar)* 
syphilis;  should  perforation  result  the  patient  may,  when  all  morbid 
action  has  ceased,  be  provided  with  an  obturator,  or  an  attempt 
may  be  made  to  close  the  aperture  as  in  congenital  cleft  palate; 
such  o[)erations,  however,  often  fail. 

Tubercle. — Small  tubercular  ulcers  may  occasionally  be  met 
with  on  the  palate,  and  may  usually  be  cured  by  free  scraping  and 
painting  with  a  50  per  cent  lactic  acid  solution.      In  rare  c;ises  there 
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is  a  diffused  spongy  thickening  of  the  hard  and  soft  palate,  the  gums, 
and  perhaps  of  llie  fauces  and  pharynx.  This  may  occur  inde- 
pendently of  any  other  tubercular  manifestatioa,  but  is  usually 
associated  with  lung  disease;  the  glands  in  the  neck  may  also  be 
affected.  Patches  of  ulceration  arc  present,  and  the  surface  may 
have  a  definite  nodular  apjjearance,  appearing  in  parts  like  the 
surface  of  a  raspberry.  After  a  time  breaking  down  may  be 
extensive  and  result  in  destruction  of  the  palate,  though  tliis  is 
rare.  If  there  is  serious  lung  mischief,  the  condition  is  best  left 
alone,  otherwise  the  diseased  area  should  be  freely  sharp  spooned 
(there  is  very  free  bleeding),  and  the  surface  painted  with  the  lactic 
acid  solution.  The  operation  must  be  repeated  as  often  as  neces- 
sary. If  the  disease  progresses  downwards,  die  larynx  may  become 
involved  and  tracheotomy  may  be  necessary. 


TUMOURS    OF    THE    PAI-ATE 

With  the  exception  of  squamous  epithelioma  tumours  of  the 
palate  are  verj-  rare.  Sarcoma,  n<x'vus»  adenoma,  mucocele,  papilloma, 
and  dermoids  are  occasionally  met  with.  Dermoids  are  situated 
in  the  middle  line,  and  arise  by  inclusion  during  the  development 
of  the  palate. 

Simple  tumours  should  be  removed  without  destroying  the 
palate,  but  the  malignant  require  removal  of  the  lower  iialf  of  the 
jaw  (see  p.  323). 


INFI.AMMATIOV    OF    THE    TONSILS 

Acute  tonsilHtts. — The  tonsils,  especially  in  certain  people, 
are  specially  prone  to  become  acutely  inflamed  from  apparently 
trivial  ciius<^  and  such  intlaniniation  may  recur  again  and  again. 
The  tendency  is  often  hereditary,  and  affects  rheumatic  patients. 
Cold  and  damp,  bad  hygienic  arrangements,  and  foul  air  (as  in 
hospitals)  are  causative  factors.  Children  and  young  people 
especially  suffer,  the  predisposition  becoming  less  marked  with 
increasing  years. 

Symptoms. — The  onset  h  often  very  sudden,  but  may  be 
preceded  for  some  hours  by  sore  throat  and  some  difficulty  in 
swallowing.  The  symptoms  rapidly  develop  ;  the  temperature  rises 
to  103^  or  104'  F.,  and  the  patient  feels  and  looks  very  ill.  The 
tonsils  are  red,  congested,  and  much  enlarged,  and  may  meet  in 
the  middle  line ;  the  glands  in  the  neck  may  be  tender,  and  the 
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patient  romplains  of  great  pain  and  difficulty  in  swallowing,  or  in 
clearing  tits  throat  of  the  abundant  tenacious  mucus.  Pain  in  the 
car  is  common.  When  both  tonsils  are  very  much  enlarged,  and 
especially  if  suppuration  occurs,  there  may  be  difficulty  in  breathing 
which  causes  the  patient  and  his  friends  considerable  alarm. 

On  examination,  the  mucous  crypts  of  the  tonsil  will  be  seen  to 
be  enlarged  and  filled  with  a  thick,  very  tenacious,  yellowish  exudate 
which  is  easily  recognised  from  diphtheritic  membrane.  Superficial 
ulcers  are  sometimes  present  If  suppuration  occurs  the  local  and 
constitutional  conditions  are  deepened,  and  the  affected  tonsil 
bulges  forward  towards  the  middle  line.  Spontaneous  and  imme- 
diate relief  follows  bursting  of  the  abscess,  which  is  really  at  the 
base  of  the  tonsil ;  the  opening  is  usually  either  behind  or  in  front 

Treatment — In  ihe  early  stages  the  bowels  should  be  freely 
acted  upon  by  salines.  A  gargle  of  glycerine  of  tannic  acid  (5i.  ad 
3i.),  or  chlorate  of  potash  (gr.  15  ad  ^i.)  should  be  frequently  used, 
or  the  tonsils  may  be  painted  with  stronger  solutions.  If  the  local 
pain  be  great,  much  relief  will  be  given  by  the  addition  of  5  per 
cent  cocaine.  A  cold  pack  to  the  neck,  or  ice  by  the  mouth,  is 
often  very  soothing. 

Should  suppuration  occur,  the  abscess  must  be  opened  with  a 
bistoury,  and  the  cut  enlarged  with  sinus  forceps.  Great  care  raust 
be  taken  to  keep  the  parts  clean  with  antiseptic  gargles.  The  diet 
is  necessarily  restricted  to  fluids. 

When  the  patient  suffers  from  repeated  attacks  the  tonsils  should 
be  removed  during  a  quiescent  period. 

Follicular  tonsillitis  is  a  mild  affection,  resembling  in  its  mala 
features  thai  just  described.  It  appears  to  be  de^>endent  on  the 
staphylococcus  or  streptococcus  pyogenes,  and  often  attacks  many 
people  under  the  same  roof.  The  whole  tonsil  is  enlarged,  and  the 
follicli.'S  contain  a  very  thick,  yellowish-white  secretion,  which,  unlike 
diphtheritic  membrane,  can  be  readily  removed.  The  treatment 
is  that  for  acute  tonsillitis.  The  occurrence  of  this  condition  in  a 
household  should  excite  suspicion  as  to  the  sanitation. 


CHRONIC  ENLARGEMENT  OF  THE  TONSILS HYPERTROPHY 


Young  children  frequently  have  enlarged  tonsils,  independent  of 
any  inflamnuition.  In  such  cases  the  children  are  often  strumous, 
have  adenoids  of  the  pharynx,  and  are  often  more  or  less  deaf.  All 
the  children  in  the  same  family  may  suffer.  The  condition  predis- 
poses to  acute  tonsillitis.     In  older  children  and  adults   repeated 


TUMOURS  OF  THE  TONSIL 


attacks  of  tonsillitis  may  lead  to  permanent  enlargement.  Enlarged 
tonsils  consist  mainly  of  dense  fibrous  tissue  ;  the  mucous  crypts  are 
much  enlarged,  and  contain  tenacious  secretion,  in  which  tubercle 
bacilli  are  sometimes  found  ;  the  signs  are  similar  to  those  met  with 
in  adenoids  (see  p.  265). 

Treatment — If  the  enlargement  is  moderate,  and  not  inter- 
fering much  with  the  child's  respiration  or  causing  him  inconvenience, 
treatment  aimed  at  the  improvement  of  the  general  health  may  he 
followed  by  marked  diniinuiton  in  size ;  but  in  most  cases  the  tonsils 
will  sooner  or  later  re(iuirc  removal,  and  as  soon  as  this  h  evident 
the  sooner  it  is  effected  the  better. 

General  anicsihesia  is  rarely  necessary  except  in  the  case  of 
young  and  ner\'OU5  children,  and  in  deference  to  the  wishes  of 
the  parents.  If  the  throat  l>e  well  painted  with  a  20  per  cent 
solution  of  cocaine,  the  pain  is  very  trifling.  Many  more  or  less 
complicated  instruments  have  been  devised  for  the  performance  of 
an  operation  which  is  tiuite  simple^  and  can  readily  be  performed 
with  a  curved  blunt-pointed  bistoury  and  vulscllum  forceps.  The 
surgeon  stands  in  front  of  the  patient,  and  seizing  the  tonsil  with 
the  forceps  draws  it  to  the  middle  line  of  the  throat,  so  as  to  pull  it 
well  out  from  the  pillars  of  thtr  fauces  and  from  the  carotid  artery ; 
the  knife  is  then  passed  below  the  tonsil,  which  is  cut  from  below 
upwards,  the  surgeon  making  the  knife  travel  with  a  slight  curve 
conformably  with  that  of  the  fauces.  If  this  method  is  not  employed, 
Mackenzie's  lonsillolome  is  a  useful  instrument.  The  bleeding  is 
but  slight,  and  stops  spontaneously ;  rarely  it  is  severe,  and  may 
require  tke  application  of  tec  or  some  styptic  solution.  For  a  day 
or  two  after  the  operation  the  patient,  if  old  enough,  should  use  a 
gargle  of  chlorate  of  potash,  or  the  throat  may  be  washed  out  with 
tannic  acid  glycerine.     During  this  time  the  food  should  be  Euid 


TUMOURS   OF  THE   TONSIL 

All  tumours  of  the  tonsil  are  very  rare.  Epithelioma  may  spread 
10  it  from  the  tongue  or  pharynx,  or  may  occur  primarily. 

Lympho-sarcoma  occasionally  occurs  as  an  encapsuled^ 
rounded  tumour,  which  causes  considerable  enlargement  and  bulging 
ol  the  fauces,  and  ntay  grow  into  and  separate  the  layers  of  the  soft 
palate.  At  first  the  tumour  may  be  easily  shelled  out  ;  but  the 
glands  in  the  neck  become  early  alTccied,  and  later  the  growth 
bursts  its  capsule,  invades  the  surrounding  tissues,  and  forms  a 
fungating  mass  in  the  throat. 

VOU  lU  I 
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If  the  tumour  has  not  infiltrated,  it  may  be  removed,  throi 
the  mouth,  by  dividing  the  structures  enclosing  it  by  means  of 
actual  cautery.  The  tumour,  when  exposed,  is  easily  shelled 
with  the  fingers.  In  some  cases  these  tumours  may  be  remo 
by  external  incision  along  the  anterior  border  of  the  stemo-mast 
Recurrence  is  usually  rapid,  and  occurs  in  the  cervical  glands. 


DISEASES    OF  THE  UVULA 

The  uvula  may  be  affected  by  all  forms  of  inflammation  wl 
affect  the  tonsils  and  fauces.  Sometimes,  as  the  result  of  repea 
catarrh,  it  becomes  long  and  pendulous,  and  causes  sufficient  trot 
to  recjuire  removal  of  the  redundant  portion ;  but  before  this  is  d 
an  attempt  may  be  made  to  improve  the  condition  by  the  use 
astringent  gargles,  or  the  occasional  application  of  nitrate  of  si 
to  the  tip  of  the  process. 


CHAPTER    XVI 
Diseases  of  the  Tongue  and  Salivary  Glands 


DISEASES   OF   THE   TONGUE 

Anatomy. — The  tongue  is  a  muscular  organ  covered  with  mucous 
membrane.  It  consists  of  two  halves,  separated  by  an  imperfect 
fibrous  septum,  which  ends  behind  at  the  level  of  the  foramen 
c^cuin.  The  mucous  covering  on  the  under  surface  is  thin,  smootli, 
and  devoid  of  papilla:,  which  gradually  cease  at  the  margins.  On 
the  dorsum,  the  mucous  membrane  of  the  anterior  two-thirds  is 
beset  by  papillie  covered  by  secondary  papilhe.  At  the  junction  of 
the  middle  and  posterior  thirds  is  the  foramen  ciecum,  into  and 
round  which  numerous  mucous  glands  open.  Behind  ibis  the 
mucous  niumbr:ine  is  thicker,  and  beset  by  numerous  mui  ous  glands 
and  lymphoid  follicles  {/htj^jn/  ioftsil).  The  mucous  glands  are 
present  all  over  the  tongue,  but  especially  on  the  posterior  third  of 
the  dorsum.  On  the  under  surface,  on  each  side,  close  to  the  tip, 
a  collection  of  these  acino-tubular  glands  lie  close  beneath  the  mucous 
membrane,  the  numerous  ducts  opening  on  ihu  surface.  'I'his  collec- 
tion of  glandular  tissue  is  known  as  the  gland  of  Blandin. 

The  lingual  artery  lies  internal,  and  the  chief  lingual  vein 
external  to  the  hyoglossus  in  company  with  the  hypoglossal  nerve. 
The  anastomoses  between  the  arteries  of  the  two  sides  arc  scanty. 

The  lymphatics  of  the  tongue  begin  in  the  papillae  and  form  a 
plexus  of  vessels  beneath  the  mucous  membrane  ;  these  pass  to  glands 
situated  on  the  hyoglossus  muscles,  and  thence  teach  the  deep 
cervical  set, 

CONGENITAL    DEFECTS 

Tongue-tie. — Occasionally  the  frenum  is  too  short,  so  that  the 
tongue  cannot   be   properly  protruded,  and  the  child  is  unable  to 
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suck.  Tongue-tie  is  more  frequently  diagnosed  than  seen.  AI 
that  is  necessary  is  to  snip  the  frenum  and  tear  it  sufficie-ndv  vitb 
the  finger;  the  raninc  artery  is  loo  deeply  seated  to  be  in  cUngcn 
Care  must  he  taken  that  the  division  of  the  frenum  is  not  too  htt^ 
or  the  tongue  may  fall  back  and  cause  difficulty  in  breathing. 

Cleft  tongrue. — Very  rarely  the  tongue  is  bifid,  like  a  scrj^nl's. 
The  edges  of  the  cleft  should  be  pared,  and  united  with  silkworai- 
gut. 


PARENCHYMATOUS    GLOSSITIS  ' 

Causes. — Acute  indammation  of  the  tongue  is  a  rare  conditioo* 

It  may  be  due  to  local  irritation,  mercurial  salivation,  inoculation 
by  specific  poisons,  the  stings  of  insects,  and  in  some  cases  appeaifi 
to  be  diri-ctly  traceable  to  cold. 

Morbid  anatomy, — The  inflammation  usually  attacks  the 
whule  tongue,  but  is  occasionally  unilaieral.  Infiltration  with  inUam- 
matury  exudate  is  rapid  and  extensive,  so  that  the  organ  protrudis 
from  the  mouthj  and  much  difficulty  in  breathing  may  be  occasioned 
The  swelling  may  extend  to  the  glottis.  Spontaneous  subsidence 
often  occurs,  but  acute  abscess,  or  even  gangrene,  occasionally 
results. 

Sig'ns. — The  onset  is  sudden.  The  swollen  and  tender  tongue 
filU  ;ind  protrudes  from  the  mouth,  the  exposed  part  becomes  dry  anil 
glazed,  and  the  organ  is  teeth-indented  ;  there  is  considerable  saliva- 
tion, with  dyspliagia  and  dyspncea.  Slight  fever,  with  constitutional 
disturbance,  is  present,  and  the  patient  is  frightened  and  anxious, 
proportionately  to  the  respiratory  difficulty.  The  submaxillar)' 
lymphatic  glands  may  be  swollen  and  tender.  If  the  inflammation  i 
extends  Sackwards  to  the  root  of  the  tongue  and  the  glottis,  the 
patient's  general  condition  will  be  much  aggravated,  and  unless 
speedy  relief  be  given,  death  from  asphyxia  may  result.  i 

Treatment — In    mild   cases   the    inflammation   may   subside  , 
under  the  use  of  astringent  lotions,  and  the  removal  of  all  causes  i 
of  irritation  ;   the   bowels   must    bo  freely  opened,  and   fluid  food  I 
administered   until   the  inflammation  has   been  arrested.      Usually 
more  active  means  are  necessary,  and  are  productive  of  immediate 
relief.     A  free  incision,  about  a  third  of  an  inch  in  depth,  should 
be  made  on  each  side  about  half  an  inch  from  the  septum  ;  the  | 
exudate  quickly  drains  away,  and  relief  is  prompt  and  f)ermnncnt.  I 
If  the  glottis  is  affected  and  there  is  urgent  dyspntea,  laryngolomy 
n'ust  be  at  once  performed. 
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CHRONIC    AJJSCESS 

Chronic  abscess  of  the  tongue  is  rare,  and  its  causation  doubtful. 
In  a  case  recently  under  my  care,  it  was  the  result  of  a  deposit  of 
tubercle  in  the  substance  of  the  tongue.  The  abscess  is  small,  quite 
circumscribed,  and  p.^inlcss ;  the  overlying  mucous  membrane  may 
be  normal  in  appearance,  or,  if  thtr  abscess  is  near  the  surface, 
becomes  glazed  and  shiny,  and  yellow  pus  may  be  seen  through  it. 
The  diagnosis  from  a  cyst,  a  gumma,  or  a  solid  tumour  is  often 
im|»ossible  without  an  exploratory  incision. 

The  treatment  consists  in  free  incision  and  evacuation  of  the 
pus,  followed  by  the  frequent  use  of  an  antiseptic  mouth  wash.  If 
the  abscess  is  tubercular,  the  affected  portion  of  the  tongue  should 
be  removed,  or  the  abscess  cavity  freely  sharp-spooned, 

ULCERATION    OF   THE   TONGUB 

Ulcers  may  form  on  the  tongue  as  the  result  of  injury,  tubercle, 
syphilis,  cancer,  dyspepsia,  and  any  local  cause  inducing  inflamma- 
tion.    The  specific  forms  are  se[>arately  considered. 

Traumatic  ulcers  may  extend  deeply  and  be  accompanied  by 
considerable  induration,  so  that  the  condition  may  closely  rcsomble 
cancer.  The  discovery  of  some  source  of  irritation  is  suggestive  of 
the  nature  of  the  mischief;  but  in  cases  of  doubt,  a  small  piece  of 
the  margin  and  adjoining  substance  of  the  tongue  should  be  removed 
and  examined  microscopically.  Traumatic  ul<:ers  and  fissures  may 
be  the  commencement  of  epithelioma.  The  treatment  of  traumatic 
ulcer  consists  in  filing  the  teeth,  or  remedying  any  source  of  irrita- 
tion, coupled  with  the  use  of  a  mouth  wash  such  as  recommended 
for  suj^erfici.il  glossitis. 

Dyspeptic  ulcers  are  usually  met  with  in  tongues  which  are 
flabby,  furred,  and  teeth-indented.  They  are  most  frequently  present 
along  the  margins  of  the  anterior  half,  and  are  often  associated  with 
painful  ulcers  of  the  gums,  tartar  round  the  teeth,  and  evident 
ill-health  and  dyspeptic  symptoms.  They  speedily  improve  under 
general  treatment  directed  to  their  cause,  and  the  use  of  a  mouth 
wash  of  chlorate  of  potash. 

ACUTE   AND   SUB-ACITTE   SUPERFICIAL   GLOSSITIS 

Inflammation  of  the  mucous  surface  of  the  tongue  may  be  due 
to  mechanical  injury  or  irritaUon,  to  corrosive  poison,  scalds,  and 
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excessive  smoking.  Tubercular  and  syphilitic  inflammations  in 
sojjnralely  described  Superficial  glossitis  may  or  may  not  be  actom- 
lianied  by  loss  of  substance  and  ulceration,  according  to  its  cause. 
Traumatic  irritation  usually  affects  the  margins,  being  the  result  of 
rough  teeth  or  an  ill-fitting  dental  plate.  In  the  non-ukeratirc 
affection  the  mucous  membrane  loses  its  epithelium,  and  presents  a 
smooth,  glazed,  raw  surface,  which  is  very  tender  owing  to  tbe 
denudation  of  the  highly  sensitive  papillie.  The  pain  is  inrrea-s«l 
by  mastication,  by  hot  or  pungent  foods,  or  by  sucking.  This 
condition  may  pass  into  the  chronic  form,  to  be  presently  described 
The  treatment  consists  in  removal  of  the  cause,  and  the 
employment  of  astringent  unirritaling  mouth  washes,  such  as  bicar- 
bonate of  soda  or  potash,  grs.  lo  ad  51.,  honey  and  borax,  glycerine 
and  borax,  glycerine  of  tannin,  alum,  or  chlorate  of  potash.  During 
the  acute  and  lender  stage  the  diet  sfiould  be  mainly  slops,  with 
bread  and  milk,  and  similar  articles  which  require  but  litUe  masti- 
cation.    Ice  gives  considerable  relief. 


CHRONIC    SUPERFICIAL    GLOSSITIS 
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WANDERING    RASH ANNULl/S    MIGRANS 

This  peculiar  condition  is  occasionally  seen  in  children,  mach 
more  rarely  in  adults.  It  is  a  superficial  inflammation  of  the  mucous 
membrane,  but  its  cause  is  unknown.  It  cannot  be  said  to  be 
syphihtic  or  parasitic,  but  is  often  indicative  of  general  debility,  and 
possibly  occurs  in  connection  with  changes  in  the  peripheral  nerves. 

Sig^ns. — One  or  more  small,  red,  smooth  areas   occur   on  the 
anterior  two-thirds  of  the  dorsum  of  the  tongue ;    these   gradually 
enlarge   and   form   smooth,  red   rings  with  a  definite    margin  of  a 
yeIlo\nsh  colour.      These  rings  vary  in  size  from  time  to  time,  and 
may  quite  disappear  only  to  be  replaced  by  others ;    meeting  each 
other  at  various  points  the  tongue  may  be  mapped  out  into  patterns 
of  various  shapes  {geographical  tongue).     There  are  no  signs  of  in- 
flammation, no  pain  or  discomfort,  but  occasionally  there   is  slight 
itching  with  salivation.     The  disease  may  last   for  years  and  doc* 
not  appear  to  l>e  fraught  with  any  ill-conse(iuences.      Local  treat*  1 
ment  is  useless,  but  if  there  is  much  itching  some  mild  application  j 
such  as  honey  and  borax  should  be  used ;  in  view  of  the  frequent  '■ 
association  of  the  condition  with  general  ill-health  good  food,  cod  , 
liver  oil,  and  tonics  should  be  administered 
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LEUCOMA — LEUCOPLAKIA — SMOKER*S   TONGUE — PSORIASIS   OR 
ICHTHyOSIS    LINGUjE 

Etiology. — Leucoma  is  especially  met  with  in  men  during 
adult  life.  It  is  attrihuted  to  many  causes  wliicli  indut  c  chronic 
irritation,  and  probably  in  any  given  case  many  causes  co-operate. 
Incessant  smoking,  the  irritation  caused  by  hot  and  pungent  foods, 
ardent  spirits,  rough  teeth,  chronic  ulceration,  and  especially 
syphilis,  may  all  o  casion  the  condition.  It  is  highly  probable  that 
underlying  the  exciting  cause  there  is  some  natural  predisposition 
of  the  mucoiiH  membrane,  the  epithelium  cells  being  abnormnlly 
thin  and  unstable.  Leucoma  is  by  no  means  confined  to  the  tongue, 
!>ut  is  frequently  met  with  on  the  mucous  membrane  of  tlie  lips  and 
on  the  cheek,  especially  along  the  line  at  which  the  upper  and  lower 
teeth  meet. 

Morbid  anatomy  and  signs.— The  disease  may  he  quire 
localised,  or  aficLt  more  or  less  of  the  whole  dorsal  surface  and 
margins  of  the  tongue;  the  under  surface  nearly  always  escapes. 
Preceding  the  formation  of  the  white  patcheSj  which  are  charncterislic 
of  the  disease,  the  mucous  membrane  loses  its  pajiilla^  and  becomes 
smooth,  glazed,  raw  looking,  and  tender:  it  is  thinner  than  natural, 
but  still  retains  its  softness  and  suppleness ;  it  may  be  fissured. 
During  this  stage  there  is  a  sense  of  discomfort  with  burning,  smart- 
ing pain,  aggravated  by  hot  foods,  by  smoking,  or  any  other  form 
of  irritation.  Later  on,  when  the  leucomatous  plaques  form,  the 
epithelium  loses  its  transparency,  and  hence  assumes  a  dead  white 
colour ;  although  it  is  thinner  than  natural  it  app>ears  on  examina- 
tion to  be  thickened  ;  the  cells  are  horny.  Between  the  individual 
plaques  the  mucous  membrane  is  smooth  and  re<l(kr  than  natural, 
and  the  tongue  appears  over-clean.  The  white  horny  ei»ilhelium 
may  sei>arate,  lea\*ing  a  raw  hyperajsthetic  surface  which  agnin 
becomes  covered  with  cpithi-lium,  or  may  be  the  seat  of  ulceration. 
Patches  of  destruction  or  nodular  thickenings  in  the  tongue  may  be 
the  immediate  precursors  of  cancer.  When  leucoma  is  fully  estab- 
lished, the  discomfort  is  increased  and  there  is  a  feeling  of  stiffness. 

If  all  sources  of  irritation  be  avoided  the  disease  n)ay  be 
arrested,  and  in  the  early  stages  cured,  but  in  most  instances  it 
gradually  extends  over  the  whole  tongue<  It  may  last  for  years 
without  i)roducing  any  real  harm,  or  even  being  recognised  by  the 
p;iticnt 

After  reaching  a  certain  stage  the  disease  may  remain  stationary 
for  an  indefinite  period,  but  leucomatous  tongues  not  infrequently 
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become  cancerous,  and  ulceralion  occurring  in  such  should  alwan 
receive  prompt  attention.  Irritating  applications,  in  the  x-ain  hope 
of  curing  the  patches,  may  do  much  harm  and  excite  epithebal 
invasion  of  the  organ. 

Treatment. — All  irritants  must  be  avoided-  Smofcin^' 
be  prohibited,  or  if  indulged  in  the  patient  should  smoke  i'lj 
of  the  mildest  and  coolest  tobacco  in  a  pipe  with  a  smooth,  rounded 
mouth-piece.  Hot  drinks,  neat  spirits,  liqueurs,  curries,  sauces,  wd 
the  like  are  to  be  avoided.  Rough  tooth-plalts  and  jaggi-d  tccdi 
must  be  filed  down.  As  regards  local  treatment  it  muhi  be  insisted 
on  that  all  forms  of  caustic  do  harm.  A  mouth  wash  should  be 
occasionally  used,  especially  if  the  disease  shows  signs  of  progress- 
ing ;  for  this  purpose  glycerine  of  borax,  honey  and  borax,  bi- 
carbonate of  soda  or  potash,  alum  and  chlorate  of  potash  are  the 
most  suitable  remedies.  Mercurial  mouth  washes  and  anti-s)philitic 
remedies  should  be  employed  in  syphilitic  cases ;  a  solution  of 
chromic  acid  (gr.  A  ad  7>i)  is  very  useful  If  ulceration  occurs  and 
the  sore  does  not  readily  heal  the  aFTected  portion  must  be  freely 
excised.  In  very  bad  cases,  especially  if  there  is  deep  Fissuring 
and  considerable  discomfort,  removal  of  the  tongue  may  be  per- 
formed, and  is  imperative  if  persistent  ulcers  or  indurated  patches 
are  present 


SYPHILIS   or  THE   TONGUE 

The  primary  chancre  is  occasionally  met  with  and  is  usually 
situated  at  the  Up  or  anterior  margin.  The  sore  is  painless,  circum- 
scribed, and  indurated  ;  the  lymphatic  glands  beneath  tlic  jaw  are 
enlarged  and  hard  and  secondary  symptoms  supervene. 

Secondary  ulcers  and  fissures  arc  very  common  and  occur 
when  the  throat  is  affected.  They  may  persist  for  a  long  time,  and 
the  Assuring  is  often  permanent.  The  ulcers  are  commonly  seen 
along  the  margins  and  are  liable  to  be  made  much  worse  if  irritated 
by  the  teeth.  They  are  quite  superficial,  often  stellate  in  outline, 
and  of  a  grayish-while  colour.  Similar  ulcers  or  mucous  tubercles 
may  bj  met  with  on  the  dorsum  of  the  tongue,  on  the  gums,  fauces, 
palate,  lips,  and  buccal  mucous  niL-mbrane.  The  ulcers  cause  a 
sense  of  siiflncss  and  sni:irting,  and  the  pnm  may  be  very  annoying. 
When  the  ulcers  htal  thoy  may  leave  white  patches  of  leucoma 
which  may  subseriuently  be  the  seat  of  fresh  ulceration. 

Treatment. — In  addition  to  the  constitutional  treatment  appli- 
cable to  syphilis  loc-:il  treatment  is  very  beneficial.     If  the    tecih 
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require   It   they  should   be  filed  so  that   the  ulcer  is  not  further 
irritated. 

Mercurial  mouth  washes  are  very  useful,  but,  perhaps,  the  best 
local  remedy  is  a  lo  per  cent  solution  of  chromic  acid,  which  should 
be  applied  to  the  ulcers  twice  daily  after  the  surface  has  bucn 
dried.  The  improvement  is  often  surprisingly  rapid.  'I'he  food 
must  be  unirritatin^,  and  smoking  must  he  prohibited. 

Tertiary  manifestations. — Gummatous  disease  of  the  tongue 
may  lead  to  the  formation  of  nodular  clastic  swellings,  which  break 
down  and  leave  ragged  ulcers,  or  if  the  infUmniation  is  mcru  diffuse, 
deep  fissures  result  which  may  traverse  the  tongiif  in  all  directions. 
Gummata  of  the  tongue  occur  more  often  in  men  than  women. 
They  arc  usually  situated  on  the  dorsum,  in  the  posterior  half, 
towards  the  centre  of  the  orgnn  ;  and  may  be  comparatively  super- 
ficial or  more  deeply  seated  ;  they  are  frequently  mnljipk-.  Before 
it  has  broken  down  a  gumma  forms  a  perfectly  circuniscnbed, 
rounded,  elastic,  painless  tumour^  it  is  not  indurated,  and  dt>es  not 
cause  salivation,  or  affect  the  speech.  In  this  stage  the  gumma  is 
often  unnoticed,  attention  being  drawn  to  it  only  when  it  has 
softened,  and  ha\nng  burst  on  the  surface  has  produced  the 
characteristic  ulcer.  The  edges  of  this 
are  deeply  cut,  ragged,  and  undermined, 
and  the  base  is  covered  with  a  yellowish, 
adherent  slough  like  wet  chamois  Icaiher. 
Breaking  down  may  be  prevented  by  the 
timely  use  of  iodides. 

Syphilitic  fissures  due  to  gummatous 
ulceration  may  be  very  extensive  and 
furrow  the  tongue  in  all  directions.  The 
edges  are  usually  smootli  and  steep,  and 
the  surface  resembles  the  base  of  a  cir- 
cumscribed gumma.  When  healing  lakes 
place  the  fissures  are  much  contracted, 
and  remain  permanently. 

Fissuring   may  also  occur  independ- 
ently of  ulceration,  and  is  due  to  chronic 
inflammation  with  the  formation  of  scar   f"^ 
tissue   (Fig.    114);   the   fissures  in  such 
cases  correspond    lo    the   tracts  of   new 

fibrous  tissue,  and  are  produced  in  a  similar  manner  to  those  seen 
in  hobnailed  hver.     Leucoma  is  in  many  cases  syphilitic  in  origin 

(P-  243)- 


114,  — Kxtcii'in'e  ftssuriiip  of 
tlie  tunizui;  dilluwinti  sVuhilitlc 
ulceration  (Fullin,  ihci  CUtkc}. 
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Treatment. — Tertiary  syphilis  of  the  tongue  must  be  treated  by 
iodide  of  potassium,  which  should  be  pushed  until  a  decided  effect 
is  producud ;  under  its  use  healing  rapidly  takes  place.  Locally  a 
month  wash  nf  chlorate  of  potash,  hicarhonate  of  soda,  or  alura 
should  be  employed,  or  the  p;itient  may  use  glycerine  of  tannic  acid 
or  borax ;  before  these  are  applied,  the  tongue  should  be  carefully 
dried.  Tonics  and  good  food  are  usually  advisable,  as  in  all 
tcrtiar)'  syphilitic  affections. 


TUBERCLE    OF   THE   TONGUE 

Tubercular  ulceration  of  the  tongue  is  cotnparatively  rare,  and 
is  usually  secondary  to  pulmonary  phthisis  but  may  be  primary,  the 
lungs  being  subsequently  affected.  It  may  be  associated  wiih 
tub^;rcular  infection  of  the  submaxillary  and  cervical  glands.  The 
ulcers  are  usually  present  on  the  dorsum,  but  sometimes  tissures 
and  superficial  indolent  ulcers  form  at  the  tip  and  along  the 
margins. 

Tubercular  ulcers  are  supc^rficia],  irregular  in  outline,  and  often 
stellate ;  they  are  ver)^  indolent,  and  show  no  tendency  to  spontaneous 
cure.  The  base  is  white  and  shrL-ddy,  and  coated  with  thick,  viscid, 
yellow  mucus  ;  the  edges  are  infiltrated  with  tubercular  matter  but 
are  not  undermined^  and  there  is  no  surrounding  induration. 
Smaller  ulcers  or  tubercular  nodules  are  often  seen  surrounding  the 
more  pronounced  lesions.  The  ulceration  gradually  increases  in 
superficial  area  and  in  depth  until  it  may  be  very  extensive  and 
occasion  considerable  pain  and  salivation.  Tubercular  ulcers  may 
be  diagnosed  from  syphilitic  by  their  position  and  character,  by  the 
presence  of  other  syphilitic  or  tubercular  lesions,  and  by  the  effect 
of  treatment.  The  age  of  the  patient,  the  appearance  of  the  ulcers, 
and  the  absence  of  induration  serve  to  distinguish  tubercular  from 
cancerous  ulceration.  In  doubtful  cases  microscopic  examination 
should  be  resorted  to  with  the  view  of  detecting  the  tubercular 
no<iules,  and  inoculation  of  a  guinea  pig  with  the  discharge  may  be 
tried. 

Prognosis, — Tubercular  ulceration  of  the  tongue  is  a  very 
serious  condition  associated  as  it  is  with  larjMgeal  and  pulmonary 
tubtrrculosis  as  a  primary  or  secondar)'  condition.  These  cases 
gradually  take  a  downhill  course  and  the  patient  dies  in  about  a 
year  or  eighteen  months. 

Treatment. — If  pulmonary  phthisis  is  estiblished,  no  active 
treatment  is  advisable.     All  *:nurces  of  irritation  should  be  awded, 
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and  an  unirritating  mouth  wash,  such  as  is  recommended  in  cases 
of  suptrficial  glossitis,  shouhJ  be  used.  Complele  exdsiun  of  ihc 
diseased  area  should  be  at  once  performed  if  the  alTeclion  is  primary. 
In  any  case  if  the  local  discomfort  is  great,  the  ulcers  maybe  sharp- 
spooned,  but  there  is  danger  of  rc-infcction  through  the  pulmonary 
expectoration. 

Parench3rniatous  tubercular  deposits  arc  very  rare  and  lead 
to  the  formation  of  chronic  abscess.  1  recently  had  such  a  case 
under  my  care  at  the  W'esiminster  Hospital  in  a  woman  who  was 
very  extensively  attacked  by  lupus.  I  removed  the  affected  area  by 
a  V-shaped  incision  and  united  the  margins.  The  wound  healed 
without  trouble. 


MACROGLOSSIA LYMPHANGIOMA 

Htiology. — Macroglossia  is  a  very  rare  condition  ;  it  affects  the 
sexes  equally  and  is  usually  congenital,  but  may  also  appear  in 
connection  with  antecedent  injury  or  inflammation,  with  mercurial 
salivation,  and  the  acute  specifics,  especially  scarlet  fever  and 
chicken-pox.  It  seems  probable  that  all  these  conditions  act  by 
inducing  lymphangitis  and  obstruction  of  the  Vessels. 

Morbid  anatomy  and  sig'ns. — The  enlargement  of  the  tongue 
is  similar  in  nature  to  that  of  tissues  aflccted  by  elephantiasis,  and 
is  sometimes  associated  with  cystic  hygroma  or  enlargement  uf  the 
cervical  glands.  It  may  affect  part  or  all  of  the  tongue.  The 
primar)' change  appears  to  be  dependent  on  lymphatic  obstruction  ; 
the  vessels  dilate  behind  and  form  cavernous  spaces.  Sometimes 
small  lymphatic  overgrowths  like  boiled  sago  grains  are  seen  on  the 
mucous  membrane,  following  the  lymphatic  changes  there  is  con- 
siderable increase  in  the  connective  tissue  and  round-celled  infiltra- 
tion of  the  mucous  membrane,  but  the  muscular  substance  is 
unaffected.  At  first  the  enlargement  is  slight  and  merely  causes 
some  thickness  of  speech  with  increased  flow  of  saliva.  As  the 
case  progresses,  the  tongue,  marked  by  the  teeth  at  the  margins, 
protrudes  from  the  mouth.  In  the  worst  cases  the  pendulous  organ 
produces  deformity  of  the  jaws  owing  to  the  constant  pressure  ;  the 
teeth  project  outwards  and  may  cut  deeply  into  the  under  surface 
of  the  organ.  The  exi>osed  surface  is  gla/ed  and  dr>-,  and  being 
constantly  irritated  may  be  the  seat  of  ulcers  and  fissures.  Re- 
I>eatcd  attacks  of  inflanimation  tend  to  aggravate  the  condition  and 
give  an  impetus  to  the  growth  of  the  tongue.  Salivation,  dysphagia, 
and  difficulty  in  mastication   are  proportional   to   the  size  of  the 
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organ.     The   enlargement   is  very  gradiuil,  but    is    usually  slo«[\ 
progressive,  although  it  may  remain  stationary  for  a  limc. 

Treatment. — Renioval  of  a  wedge-shaped  portion  of  suffident 
size  is  the  Ln.st  treatment.  The  edges  should  be  carefully  apprcav 
mated  by  silkworm  gut  sutures  and  the  mouth  kept  deao  with 
Condy's  fluid  and  iodoform.     Healing  readily  occurs. 


CYSTS   OF   THE   TONGUE 
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Mucous  cysts  containing  a  clear  viscid  fluid  arc  sometimes 
met  with  in  the  tongue.  They  are  usually  quite  small,  rounded, 
distinctly  circumscribed,  elastic,  and  painless.  If  they  are  lar^e 
they  stretch  the  mucous  membrane  over  them,  which  becomes 
thinned,  smooth,  and  shiny,  and,  in  such  cases,  the  cyst  may  be 
transluuent  In  the  absence  of  translucency  a  mucous  cyst  may  be 
mistaken  for  a  solid  tumour,  a  gumma,  or  a  chronic  abscess,  tl^ 
diagnosis  being  only  made  after  puncture. 

Treatment — The  cyst  is  usually  easily  dissected  out,  or  may 
freely  laid  open  and  plugged  with  a  thin  strip  of  gauze  after  the 
interior  has  been  treated  with  zinc  chloride  (40  grs.  ad  .V-)  to 
destroy  the  secreting  surface.  During  healing,  which  is  rapid^  an 
antisoptii'  mouth  wash  should  be  nccisionally  used. 

Parasitic  cystc. — The  hydatid  is  occasionally  observed,  and  is 
diagnosed  by  puncture.  The  cyst  should  be  opened  and  the  wall 
removed. 

Cystlcercus  cellulossa  has  been  recorded. 
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TtJMOURS   OF  THE   TONOtJK 
NON-MALIGNANT   TUMOURS 

Innocent  tumours  of  the  tongue,  with  the  exception  of  papQlo- 
mata,  are  rare     They  grow  in  the  substance  of  the  organ,  rarely 
attain  a  large  size,  only  produce  symptoms  mechanically,  cause  no 
pain,  and  do  not   roinrn  after  complete  removal      They  may 
mistaken  fur  chrunic  abscess,  cyst,  or  gumma,  the  diagnosis  bei 
cleared   up    by  antisyphihtic   treatment,   or,   failing    resolution 
this  means,  by  free  incision  of  the  mass. 

Lipoma  occurs  at  the  anterior   part  near  the   edge   of  the 
tongue.      It  may  last  for  many  years  without  attaining  a  large  si 
The  tumour  may  be  lobulatcd,   and   if  just   beneath   the  oiucoi 
nienibriinc  its  yellow  colour  may  be  distingiilshnble. 

Fibroma   closely  resembles    the    lipoma,    but    has   a    great 
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predilection  for  the  centre  of  the  dorsum ;  it  is  not  lobulated,  and 
docs  not  give  any  yellow  appearance.  These  tumours  may  be 
multiple  and  grow  very  slowly. 

Osteoma  and  chondroma  have  been  occasionally  met  with, 
but  are  very  rare. 

Papilloma  of  the  tongue  is  not  uncommon.  It  usually  forms 
on  the  (lorsum  near  the  margin  in  the  anterior  half  of  the  tongue. 
The  tumour  is  campound,  and  looks  like  the  head  of  a  cauliflower. 
It  is  broadly  sessile,  limited  to  the  surface,  and  not  indurated.  If 
bitten  or  irritated  a  papilloma  mny  ulcerate,  and  chronic  irritation 
may  lead  to  the  development  of  epithelioma.  Sometimes  the 
diagnosis  between  papilloma  and  cancer  is  difficult,  and  must  be 
at  once  decided  by  microscopic  examination. 

Papillurnata  are  readily  removed  with  the  scissors,  and  the 
wound  )]uickly  heals. 

Naevus — Venous  nrevus  of  the  tongue  may  occur  on  the 
surface  of  the  mucous  membrane  or  in  the  substance  of  the  organ. 
In  the  former  case  the  condition  is  precisely  like  the  ordinary 
nae\'us  of  the  skin  ;  the  growth  is  red,  and  may  bleed  freely. 

The  more  deeply-seated  na;vi  form  a  defmiie  swelling,  which 
can  be  diminished  by  squeezing,  but  quickly  refills  with  blood  when 
the  pressure  is  withdrawn.  The  mucous  membrane  is  bluish  in 
colour,  and  dilated  vessels  may  be  seen  coursing  through  it.  Nio-i 
of  the  tongue  are  congenital  in  origin,  and  are  subject  to  the  same 
changes  as  those  occurring  in  the  skin.  Arterial  naevus,  or  cirsoid 
aneurism,  has  been  met  with. 

Treatment. — Niexi  may  usually  be  readily  obliterated  by  the 
actual  cautery.  If  a  venous  najviis  is  situated  in  the  substance 
of  the  tongue  the  aHiected  portion  should  be  excised;  free  Ueeditig 
must  be  expected. 

MALIGNANT  TUMOURS 

Sarcoma  of  the  tongue  is  very  tare,  and  may  be  mixed  with 
glandular  tissue. 

In  some  coses  these  tumours  are  adeno-sarcomata,  and  probably 
originate  in  the  gland  of  Blandin  (p.  339).  Sarcoma  may  or  may 
not  affect  the  lymphatic  glands;  the  tumour  is  very  malignant  and 
recurrence  soon  occurs.  The  diagnosis  may  be  very  obscure ; 
the  tumour  must  be  distinguished  from  other  morbid  growths, 
inflammatory  collections,  and  from  actinomycosis  (p.  139,  vol  L)i 
Treatment  consists  in  removal  of  the  tongue. 
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Cancer  of  the  tongue — Etiology. — Squamous  cpitheliomx 
(the  only  fonn  of  cancer  met  with  in  the  tongue)  is  much  more 
common  in  men  than  women,  and  usually  occurs  l>etwecn  forty 
and  fifty-five  years  of  age.  The  greater  frequency  with  which  the 
disease  attacics  men  is  certainly  dependent  upon  the  more  numerous 
sources  of  lingual  irritation  in  them,  e.g,  smoking,  s])irit-drinking, 
etc  The  connection  between  cancer  and  smoking  has  bten  very 
much  exaggerated.  All  those  causes  which  have  been  shown  to 
excite  leukoma  are  also  causes  of  cancer,  and  there  is  no  doubt 
that  in  a  largo  proportion  of  cases  more  than  one  source  of  irrita- 
tion is  responsible  for  the  mischief.  Leucoma  is  a  common 
precursor  of  cancer,  and  the  connection  between  the  two  is  pcrhajrt 
closer  than  h.\s  usually  been  supposed.  I^ucoma  and  fissures  of 
the  tongue  are  esi)eeially  liable  to  become  cancerous  if  they  arc 
continually  irritated  by  the  injudicious  use  of  caustics  or  oiber 
means. 

Morbid  anatomy  and  sigTis. — Cancer  is  most  commonly  met 
with  on  the  side  of  the  anterior  half  of  the  tongue,  but  no  part  i-> 
exempt.  It  may  originate  in  a  patch  of  leucom;i,  in  a  persistent 
fissure  or  ulcer,  at  the  base  of  an  irritated  wart,  or  as  a  hard 
indurated  papule  which  speedily  ulcerates.  In  whiche\er  way  it 
arises  ulceration  occurs  early  and  gradually  extends  in  depth  and 

superficial  area,  while  the  ci>iihcli.il 
elements  invade  the  substance  of 
th'j  organ  and  cause  considerable 
induration.  The  advancing  growth 
may  invade  nearly  tlie  whole 
tongue,  or  may  spread  to  the  floor 
of  the  mouth,  to  the  gums  and 
jaws,  or  backwards  to  the  fauces, 
palate,  tonsils,  and  throat  The 
aj>pearance  presented  by  the  cancer 
varies  considerably  in  different 
cases.  The  ulcer  may  fungatc 
beyond  the  surface  (Fig.  1 15). 
The  base  is  covered  with  unhealthy,  flabby,  and  often  sloughy 
granulations;  the  edges  are  everted,  hard,  and  irregular,  and  the 
base  distinctly  indurated.  In  other  cases,  es]>ecially  if  the  growth 
commenced  in  the  base  of  a  papilloma,  the  epithelium  on  the  surface 
is  hard  and  warty  and  ulceration  does  not  occur  so  early,  although 
the  indurated  extension  into  the  tongue  is  evident.  In  these  cases 
there  may  be  doubts  as  lo  the  r.alignant  nature  of  the  papilloma- 


Fl€».  fiS- — KpilhcUonia  nf  the  inngiifi,  from  a 
>[>cciint:n  in  the  W«.-.Imin*icr  Hu'*|nUl 
MoMum,  Js'u.  4t3A  (drawn  by  C  H. 
Freenun). 
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like  mas-s  and  microscopic  examination  is  imperative.  Sometimes 
the  ulcer  is  distinctly  dejjresscd  and  covered  with  a  slough,  somewhat 
resembling  a  gunimaious  excavation,  but  being  very  indurated  and 
usually  painful.  The  amount  of  ulceration  varies  ver)-  much;  it 
may  be  the  main  feature  present,  or  may  be  so  slight  that  the 
patient  thinks  nothing  of  it,  and  comes  for  advice  on  account  of 
the  glandular  involvement. 

As  the  growth  advances,  especially  if  it  involves  the  floor  of  the 
mouih,  the  movements  of  the  tongue  become  more  restricicd  and 
painful,  and  hence  speech  becomes  thick  and  indistinct,  mastication 
and  deglutition  didicult,  and  salivation  very  troublesome.  Tlie 
ulcerating  foul  mass  in  the  mouth  gives  the  breath  a  fietid  odour, 
and  the  decomposing  matters  are  a  source  of  danger  and  may  excite 
septic  bronchitis  or  pneunioniii.  Deep  iil<  eratinn  may  erode  the 
lingual  artery  and  terniinate  the  patient's  sufferings  by  ha.'niorrhage. 
Pain  varies  much  in  its  intensity.  It  may  be  practically  absent,  the 
patient  perhaps  only  complaining  of  a  sense  of  stiffness  and  some 
heat  and  burning  when  taking  food.  In  other  cases  pain  is  very 
severe,  and  is  much  aggravated  by  movement  of  the  tongue, 
especially  if  the  ulcer  rubs  against  the  teeth.  The  pain  radiates 
along  the  branches  of  the  fifth  nerve,  and  is  especially  felt  over  the 
temple  and  in  the  car. 

Within  a  few  weeks  from  the  first  appearance  of  the  disease  the 
submaxillary  lymphatic  glands  become  enlarged,  and  subsequently 
the  deep  cervical  set  are  implicated.  No  doubt  the  enlargement 
is  caused,  in  addition  to  the  cancerous  growth,  by  sympathetic 
irritation,  for  if  the  tongue  be  removed  and  the  glands  left  tlieir 
size  diminishes  with  the  removal  of  local  irritation.  Although  this 
fact  is  undoubted  it  ought  never  to  influence  the  surgeon  as  regards 
removing  the  glands;  if  enlarged  they  must  invariably  be  taken 
away.  'I'he  glanihilar  enlargement  may  be  extreme^  and  as  the 
disease  advances  the  affected  glands  become  matted  together,  and 
by  their  size  may  prevent  the  movements  of  the  jaws  and  cause 
trouble  by  pressing  on  the  pharynx  and  air-passages.  The  cancerous 
glands  may  break  down,  soften,  and  suppurate. 

Secondary  growths  in  internal  organs  are  excessively  rare. 

Diagrnosls.  —  As  it  is  extremely  important  that  an  accurate 
diagnosis  should  be  made  at  once,  microscopic  examination  of  a 
portion  of  the  edge  and  deeper  parts  of  the  suspected  mass  should 
be  immediately  made  in  doubtful  cases.  When  a  doubt  arises  as 
to  whetlier  the  disease  may  not  be  syphilitic,  the  microscope  will 
clear  up  the  diagnosis  long  before  the  use  of  anti-syphilitic  remedies 
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Cancer  of  the  tongue — Etiolo^. — Squamous  epitheliomi 
(the  only  torm  of  canLcr  nicl  with  in  the  tongue)  is  much  more 
common  in  men  than  women,  and  usually  occurs  between  forty 
and  fifty-five  years  of  age.  The  greater  frequency  with  which  the 
disease  attacks  men  is  certainly  dependent  upon  the  more  numerous 
sources  of  lingual  irritation  in  them,  f.^.  smoking,  spirit-drinking 
etc.  The  connection  between  cancer  and  smoking  has  been  vciy 
much  exaggerated.  All  those  causes  which  have  been  shown  lo 
excite  lcuL'[)ma  are  also  causes  of  cancer,  and  there  is  no  doubt 
that  in  a  large  proportion  of  cases  more  than  one  source  of  irriu- 
tion  is  responsible  for  the  mischief,  I^ucoma  is  a  commoa 
precursor  of  cancer,  and  the  connection  between  the  two  is  pcrhaj* 
closer  than  has  usually  been  supposed.  J^ucoma  and  fissures  of 
the  tongue  are  especially  liable  to  become  cancerous  if  they  are 
continually  irritated  by  the  injudicious  use  of  caustics  or  other 
means. 

Morbid  anatomy  and  signs. — Cancer  is  most  commonly  met 
with  on  the  side  of  the  anterior  halt  uf  the  tongue,  but  no  part  is 
exempt.  It  may  originate  in  a  patch  uf  Icucuma,  in  a  persistent 
fissure  or  ulcer,  at  the  base  of  an  irritated  wart,  or  as  a  hard 
indurated  fmpule  which  s|)eedily  ulcerates.  In  whichever  way  it 
arises  ulceration  occurs  early  and  gradually  extends  in   dejith  and 

superficial  area,  while  the  cpilhcli.il 
elements  invade  the  substance  of 
the  organ  and  cause  considerable 
induration.  The  advancing  growth 
may  invade  nearly  the  whole 
tongue,  or  may  spread  to  the  floor 
of  the  mouth,  to  the  gums  and 
jaws,  or  backwards  to  ihc  fauces, 
palate,  tonsils,  and  throat.  The 
appearance  presented  by  the  cancer 
varies  considerably  in  different 
cases.  The  ulcer  may  fungatc 
beyond  the  surface  (Fig,  115). 
The  base  is  covered  with  unhealthy,  tlabby,  and  often  sloughy 
granulations;  tlje  ctlges  arc  everted,  hard,  and  irregular,  and  the 
biise  distmctly  indurated.  In  other  cases,  esi>ecially  if  the  growth 
conuiK-ncc^l  in  the  base  of  a  papilloma,  the  epithelium  on  the  surface 
is  hartl  and  warty  and  ulceration  does  not  occur  so  early,  although 
the  indurated  extetisiou  into  the  tongue  is  c%'ident  In  these  cases 
there  may  be  doubts  .is  to  the  n  alignani  nature  of  the  papillotzu^ 
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like  mass,  and  microscopic  examination  is  im[)erativc  Sometimes 
the  ulcer  is  distinctly  depressed  and  covered  with  a  slough,  somewhat 
resembling  a  gummatous  excavation,  but  being  very  indurated  and 
usually  painful.  The  amount  of  ulceration  varies  very  much  ;  it 
may  be  the  main  feature  present,  or  may  be  so  slight  that  tlie 
patient  thinks  nothing  of  it,  and  comes  for  advice  on  account  of 
ihe  glandular  involvement. 

As  the  growth  advances,  especially  if  it  involves  the  floor  of  the 
mouth,  the  movements  of  the  tongue  become  more  restricted  and 
painful,  and  hence  speech  becomes  thick  and  indistinct,  masticatiun 
and  deglulition  difficult,  and  siilivation  very  troublesome.  The 
ulcerating  foul  mass  in  the  mouih  gives  the  breath  a  fcetid  odour, 
and  the  decomposing  matters  are  a  source  of  danger  and  may  excite 
septic  bronchitis  or  pneumonia.  Deep  ulceration  may  erode  the 
lingual  artery  and  terminate  the  patient's  sufferings  by  haemorrhage. 
Pain  varies  much  in  its  intensity.  It  may  be  practically  absent,  the 
patient  pcriuips  only  complaining  of  a  sense  of  stiffnetis  and  some 
heat  and  burning  when  taking  food.  In  otlier  cases  pain  is  very 
scvert-,  and  is  much  aggravated  by  movement  of  the  tongue, 
especially  if  the  ulcer  rubs  against  the  teeth.  The  pain  radiates 
along  the  branches  of  the  hfth  nerve,  and  is  especially  felt  over  the 
teuijtie  and  in  the  ear. 

Within  a  few  weeks  from  the  first  appearance  of  the  disease  the 
submaxillary  lymphatic  glands  become  enlarged,  and  subsequently 
the  deep  cervical  set  are  implicated.  No  doubt  the  enlargement 
is  caused,  in  addition  to  the  cancerous  growth,  by  sympathetic 
irritation,  for  if  the  tongue  be  removed  and  the  glands  left  their 
size  diminishes  with  the  removal  of  local  irritation.  Although  this 
fact  is  undoubted  it  ought  never  to  inlluence  the  surgeon  as  regards 
removing  the  glands  ;  if  enlarged  they  must  invariably  be  taken 
away.  The  glandular  enlargement  may  be  extreme,  and  as  the 
disease  advances  the  affected  glands  Ixrcomc  matted  together,  and 
by  their  size  may  prevent  the  movements  of  the  jaws  and  cause 
trouble  by  pressing  on  the  pharynx  and  air-passages.  The  cancerous 
glands  may  break  down,  soften,  and  suppurate. 

Secondary  growths  in  internal  organs  are  excessively  rare. 

Dlag'nosis.  —  As  it  is  extremely  important  that  an  accurate 
diagnosis  should  be  made  at  once,  microscopic  examination  of  a 
portion  of  the  edge  and  deeper  parts  of  tlie  suspected  mass  should 
be  immediately  made  in  doubtful  cases.  When  a  doubt  arises  as 
to  whether  the  disease  may  not  be  syphilitic,  the  microscojjc  will 
clear  up  the  diagnosis  long  before  the  use  of  anti-syphilitic  remedies 
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using  the  closed  scissors  as  a  director,  to  find  the  inten'al  betwcoo 
these  two  muscles,  for  here  will  be  found  the  lingual  artery  and 
vein ;  external  to  the  hyogiossus  is  the  hyoglossal  nerve  and  another 
vein.  As  the  genio-hyoglossus  is  divided,  the  artery  will  be  sea 
to  its  outer  side  and  may  be  easily  secured,  divided,  and  al  once 
ligatured  with  silk  or  chrOmic  gut.  The  muscles  being  dividcd^f 
enough  hack,  the  surgeon  completes  the  operation  by  snippy 
through  the  tongue  transversely,  opixjsitc  the  hinder  end  of  ihc 
median  incision.  During  the  operation,  the  throat  must  be  kepi 
clear  of  blood  by  sponging,  but  tins  should  not  be  done  more  thin 
necessary  as  it  excitt*s  a  considerable  flow  of  mucus,  which  is  vwy 
troublesome  to  the  patient  for  some  time  afterwards.  The  open- 
tion  being  completed,  the  mouth  is  sponged  dry  and  the  nw 
surface  covered  with  iodoform  crystals. 

With  a  little  practice  the  operation  is  very  easy  and  but  little 
blood  is  lost  Sometimes  the  lingual  is  divided  before  it  is  seen 
and  can  be  clani[»ed ;  if  the  head  is  in  the  proper  position  the 
blood  sjiurts  out  of  the  mouth  and  the  vessel  is  readily  secured, 
but  if  the  head  is  loo  far  ba<  k  the  blood  strikes  against  the  pjibtc 
and  fills  the  imntth,  threatening  to  choke  the  patient.  The  bleed- 
ing can  be  at  once  arrested  by  passing  the  finger  well  behind  the 
tongue  and  drawing  it  fonvards  against  the  hyoid  bone,  and  the 
blood  being  sponged  away  no  difficulty  is  experienced  in  seizing 
the  vessel. 

Excision  of  the  whole  tongue  is  performed  in  the  same  way. 
The  tongue  may  be  hplil  down  the  middle  and  the  two  halves 
separately  removed,  or  the  mucous  membrane  being  first  divided  all 
round  the  mouth  the  operation  is  completed  as  above  described, 
the  two  linguals  being  sought  for  and  ligatured.  After  remo\'al  of 
the  whole  tongue  a  thread  should  be  passed  through  the  stump 
and  retiiined  in  position  for  a  few  days,  so  that  if  the  stump  lends 
to  fall  back  within  the  grip  of  the  fauces  and  threatens  sufiToolion 
it  can  readily  be  drawn  fon\ards.  The  thread  is  conveniently 
placed  roiunl  the  ear.  Even  in  cases  where  the  cancer  does  not 
affect  the  whole  organ,  but  in  which  the  other  side  is  the  scat  of 
leucoma  or  fissures,  it  should  be  removed. 

Splitting  the  cheek  from  the  angle  of  the  mouth  backwards  to 
the  anterior  border  of  the  masseter  is  very  useful  if  the  diseawe 
extends  far  backwards  and  implieatus  the  fauces.  It  adds  but  little 
to  the  gravity  of  the  oiK-ralion.  The  divided  cheek  should  be 
accurately  sutured  with  silkworm-gut  and  horsehair  and  covered 
with  salicylic  cotton  and  collodion. 


xvl  REMOVAL  OF  THE  TONGUfi  J5J 

Afkr-ircaimeni, — For  the  first  few  days  the  patient  must  be  fed 
by  means  of  a  lube  passed  well  behind  the  tiase  of  the  tongue. 
The  mouth  should  be  kept  free  from  mucus  by  gentle  sponging 
and  must  be  cleansed  by  frequent  irrigation  with  Condy's  fluid. 
Iodoform  should  be  dusted  over  the  surface,  night  and  morning, 
and  oftener  if  there  is  any  fuitor  of  the  breath. 

The  patient  may  be  allowed  to  sit  up  in  bed  at  the  end  of  the 
first  week,  and  may  get  up  on  the  tenth  day.  After  removal  of  the 
tongue  ihc  patient  is  more  or  less  troubled  by  the  difficulty  of 
getting  rid  of  his  saliva.  Speech  is  good,  whether  half  or  all  the 
organ  has  been  removed,  but  those  letters  for  which  the  use  of  the 
tongue  is  essential  are  necessarily  modified — thus  the  patient  is 
unable  to  say  T  or  D  and  usually  substitutes  P. 

Kocher's  operation  benealh  the  Jaw, — This  operation  is 
needed  when  tht:  bttral  ])ortion  of  the  floor  of  the  mouth  is 
involved  and  the  glands  in  the  infraniaxillary  space  are  diseased. 
Preliminary  laryngotomy  is  sometimes  advisable-  An  incision  is 
made  along  the  upper  margin  of  the  digastric  muscle,  terminating 
just  below  the  lobe  of  the  car.  The  flap  is  raised,  the  facial  and 
lingual  arteries  tied,  all  glands  removed,  and  then  the  mouth  is 
opened  by  dividing  the  mylohyoid  muscle.  The  tongue  and  the 
affected  part  of  the  floor  of  the  mouth  is  now  drawn  down  through 
the  wound  by  means  of  a  thread  passed  through  the  tip,  and  it  is 
divided  far  back  and  removed.  If  the  whole  tongue  is  to  be 
removed  the  opposite  lingual  artery  should  be  first  ligatured.  The 
wound  is  united  and  drained  at  the  most  def>endenl  part,  and  is 
best  plugged  through  the  mouth  with  iodoform  gauze  for  a  few 
days. 

Division  of  the  symphysis  (Syme's  operation),  or  removal  of 
the  anterior  portion  of  the  jaw  is  needed  when  the  adjacent  part 
of  the  floor  of  the  mouth  is  diseased  and  if  the  growth  has  invaded 
the  gums  and  bone.  A  preliminary  laryngntomy  is  recommended 
by  some,  but  I  have  never  found  it  necessary  ;  it,  moreover,  adds. to 
the  danger  of  an  already  formidable  operation.  The  incision  is 
made  in  the  middle  line,  through  the  lip  and  chin  down  to  the 
level  of  the  hyoid  bone.  One  of  the  central  incisor  teeth  is  ex- 
tracted, and  the  jaw  is  sawn  and,  if  necessary,  a  portion  is  removed 
and  the  tongue  and  floor  of  the  mouth  are  cut  away  with  scissors. 
The  jaw  may  be  wired  if  it  has  been  simply  cut  through,  and  the 
skin  incision  should  be  accurately  united,  except  at  the  lower  part 
where  a  drainage  tube  is  inserted. 

The  after-treatment  is  that  already  described. 
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Palliative  treatment  of  cancer  of  the  tongnie. — In  curs 
whii  h  aru  so  far  advanced  thai  no  operation   can   be  underuka 
wiih  the  view  of  curing  the  disease,  much  may  be  done  to  allerate 
the  patient's  sufferings  and  render  his  last  days  more  coniforubW.  j 
If  the  presence  of  the  cancerous  mass  in  the  mouth  is  itself  a  cause 
of  trouble  producing  great  pain,  salivation,  and  fcetor  of  the  breath 
and  preventing  the  patit:iit  taking  food,  it  may  advantageously  be 
removed.     I  have  on  several  occasions  done  this  when  the  mass  of 
glands  in  the  neck  could  not   be  operated  on,  and   the  operation 
has  certain!)'   given    the    patient   great    ease.       But    it    sometimes  ' 
happens  that  the  main  stress  of  the  disease  falls  upon  the  lymphatic  I 
glands,  and  that  the  condition  of  the  tongue  is  such   that  with  3 
little  ordinary  care  it  does  not  cause  much  trouble.      The  mouth  j 
should  be  kept  <juite  clean  by  the  frequent  use  of  Condy's  fluid,  , 
Listerine,  or  a  solution  of  quinine,  and  the  raw  surface  dusted  with  i 
iodoform  twice  a  day.     Cleanlinuss  not  only  materially  diminishes  , 
the  pain  but  also  the  risk  of  septic  bronchitis  or  pneumonix     If 
the  pain  is  great,  all  the  teeth  against  which   the  cancerous  mass 
rubs  should  be  extracted.      The  relief  is  immediate  and  often  very  j 
striking.      Failing    this,    the  patient  should   be   allowed   sufficient  I 
opium  to  dull   the  pain  ;  no  restraint  need  be  felt  in  this  mallei, 
for  as  the  patient  is  doomed  there  is  no  object  in  withholding  the  | 
drug.      Division  of  the  lingual  ner\'e  may  also  be  practised  for  the 
relief  of  pain,  and  it  also  tends  to  lessen  the  secretion  of  sah'va ;  the  ' 
nen'e  can  easily  be  divided  with  a  curved,  sharp-pointed  bislour)'  as  i 
it  winds  round  the  jaw  below  the  last  molar  tooth ;  if  the  tongue  is 
well  drawn  out  of  the  mouth  to  the  opposite  side  the  nerve  can  be  ' 
more  easily  reached. 

Ligature  of  the  lingual  may  be  necessary  to  control  hasmorrhage. 
Tracheotomy  is  but  rarely  necessary.  In  one  case.  1  was  driven  to 
perform  gastrostomy,  as  the  cancer  spread  to  the  pharynx  and 
produced  such  pain  that  the  patient  was  quite  unable  to  lake  food 
of  any  kind. 
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Mumps  is  an  acute  infective  disease  with  an  incubation  of 
nhr>ut  three  weeks.  It  chiefly  attacks  children,  but  may  be  met 
with    in  later  life.     The  disease  is  usually  bilateral,  affecting  the 

Ir'ur  "Salivary  Fislula,"  see  p.  a&4,  voL  IL 
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sides  consecutively ;  it  may  also  affect  the  submaxillary  glands,  the 
testes,  ovaries,  and  breasts. 

Parotitis  may  also  follow  one  of  the  acute  specific  diseases  or 
may  occur  during  its  height ;  in  the  latter  case,  suppuration  is  not 
infrequent  and  the  prognosis  to  life  is  grave.  The  micro-organisms 
exciting  parotitis  probably  find  their  way  along  the  duct,  and  this 
explains  why  the  socia  parotidis  may  be  the  first  part  of  the  gland 
to  suffer.  Parotitis  is  occasionally  met  with  as  a  complication  of 
injury  or  disease  of  the  abdominal  or  pelvic  viscera,  but  the 
connection  between  the  conditions  is  quite  unknown,  although  it 
appears  to  be  more  than  accidental. 

S3rmptonis. — The  acuteness  of  the  onset  depends  in  great 
measure  upon  the  actual  cause  of  the  inflammation.  In  mumps, 
the  patient  may  complain  of  general  malaise  and  some  sense  of 
stiffness  about  the  lower  jaw  for  a  few  days  before  the  nature  of 
the  disease  is  fully  declared.  The  temperature  rises  perhaps  to 
103°  or  104**  F.,  the  parotid  region  is  much  swollen  and  acutely 
tender,  and  tensive,  aching  pain  radiates  to  the  ear,  up  the  head, 
and  along  the  jaw.  The  mouth  cannot  be  opened,  and  any  attempt 
to  do  so  materially  increases  the  pain.  Suppuration  is  rare,  but 
should  it  occur,  the  local  and  general  signs  are  more  severe  and 
the  patient  may  have  shivering  fits  or  a  definite  rigor  j  the  skin 
becomes  implicated  and  the  abscess  points  locally,  or  the  pus, 
guided  by  the  deep  fascia,  may  burrow  down  the  neck.  When 
secondary  inflammation  of  the  testes  occurs  it  usually  does  so 
as  the  parotid  inflammation  subsides ;  it  is  very  likely  to  be 
followed  by  atrophy,  and  if  both  organs  be  affected,  by  sterility 
(see  p.  614). 

Treatment. — But  little  treatment  beyond  rest,  warmth  to  the 
parotid  region,  and  fluid  food  is  necessary.  The  acute  stage 
usually  subsides  at  the  end  of  a  week.  If  suppuration  occurs,  the 
pus  must  be  early  evacuated  by  an  incision  made  parallel  to  the 
duct  and  branches  of  the  facial  nerve  so  that  these  be  not 
wounded.  Secondary  epididymitis  must  be  treated  as  described 
at  p.  614. 

Inflammation  of  the  submaxillary  gland. — This  may  be 
associated  with  mumps  or,  in  a  very  mild  form,  may  be  due  to  a 
calculus  in  the  duct.  It  must  not  be  confounded  with  inflamma- 
tion of  the  submaxillary  lymphatic  glands  which  may  be  dependent 
on  carious  teeth  or  some  form  of  stomatitis.  The  treatment  is 
similar  to  that  of  parotitis, 


lave  on  several  occasions  a< 
glands  in  the  neck  could  not  be  operate 
has   certainly   given    the    patient    great    ej 
happens  that  the  main  stress  of  the  disease] 
glands,  and  that  the  condition  of  the  ton| 
little  ordinary  care  it  does  not  cause  muc( 
should  be  kept  quite  clean  by  the  frequei 
Lislerine,  or  a  solution  of  quinine^  and  the 
iodoform  twice  a  day.     Cleanliness  not  onl] 
the  pain  but  also  the  risk  of  septic  bronchi] 
the  pain  is  great,  all  the  teeth  against  whi< 
rubs  should  be  extracted.     The  relief  is  imm| 
striking.       Failing    this,   the   patient   should 
opium  to  dull  the  pain  ;  no  restraint  need  fc 
for  as  the  patient  is  doomed  there  is  no  objec 
drug.     Di\ision  of  the  lingual  nerve  may  als 
relief  of  pain,  and  it  also  tends  to  lessen  the  m 
nerve  can  easily  be  divided  with  a  curved,  shai 
it  winds  round  the  jaw  below  the  last  molar  tc 
well  drawn  out  of  the  mouth  to  the  opposite 
more  easily  reached. 

Ligature  of  the  lingual  may  be  necessarj*  la 
Tracheotomy  is  but  rarely  necessary.     In  one 
perform  gastrostomy,  as  the  cancer  spread 
produced  such  pain  tliat  the  patient  was^ 
of  any  kind. 
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sides  consecutively  j  it  may  also  affect  the  submaxillary  glands,  the 

testes,  ovaries,  and  breasts. 

I  Parotitis  may  also  follow  one  of  the  acute  specific  diseases  or 

I      may  occur  during  its  height ;  in  the  latter  case,  suppuration  is  not 

infrequent  and  the  prognosis  to  life  is  grave.     The  micro-organisms 

I      exciting  parotitis  probal)ly  find  their  way  along  the  tJuct,  and   this 

I      explains  why  the  socia  parolidis  may  be  the  first  part  of  the  gland 

;      to  suffer.      Parotitis  is  occasionally  met  with  as  a  com[tIication  of 

injury   or   disease   of   the    abdominal    or    pelvic   viscera,    but    the 

I      connection  between   the  conditions  is  quite  unknown,  although  it 

appears  to  be  more  than  accidental. 

Symptoms. — The  acuteness  of  the  onset  depends  in  great 
measure  upon  the  actual  cause  of  the  inflanimatiun.  In  niunips, 
the  patient  may  complain  of  genera)  malaise  and  some  sense  of 
stiffness  about  the  lower  jaw  for  a  few  days  before  the  nature  of 
the  disease  is  fully  declared.  The  temperature  rises  perhaps  to 
103"  or  104°  F.,  the  parotid  region  is  much  swollen  and  acutely 
tender,  and  tensive,  aching  pain  radiates  to  the  car,  up  the  head, 
and  along  the  jaw.  The  mouth  cannot  be  opened,  and  any  attempt 
to  do  so  materially  increases  the  pain.  Suppuration  is  rare,  but 
should  it  occur,  the  local  and  general  signs  are  more  severe  and 
the  patient  may  have  shivering  fits  or  a  definite  rigor ;  the  skin 
becomes  implicated  and  the  abscess  points  locally,  or  the  pus, 
guided  by  the  deep  fascia,  may  burrow  down  the  neck.  When 
secondary  inflammation  of  the  testes  occurs  it  usually  does  so 
as  the  parotid  inflammation  subsides ;  it  is  very  likely  to  be 
followed  by  atrophy,  and  if  both  organs  be  affectedj  by  sterihty 
(see  p.  614). 

Treatment. — But  little  treatment  beyond  rest,  warmth  to  the 
parotid  region,  and  fluid  food  is  necessary.  The  acute  stage 
usually  subsides  at  the  end  of  a  week.  If  suppuration  occurs,  the 
pus  must  be  early  evacuated  by  an  incision  made  parallel  to  the 
duct  and  branches  of  the  facial  nerve  so  that  these  be  not 
wounded.  Secondarj'  epididymitis  must  be  treated  as  described 
at  p.  614. 

Inflammation  of  the  submaxillary  gland. — This  may  be 
associated  with  mumps  or,  in  a  very  nuld  form,  may  be  due  to  a 
calculus  in  the  duct.  It  must  not  be  confounded  with  inflamma- 
tion of  the  submaxillary  lymphatic  glands  which  may  be  dc[icndcni 
on  carious  teeth  or  some  form  of  stomatitis.  Th^  treatment  is 
similar  to  that  of  parotitis, 
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Concretions  composed  of  calcium  phosphate  and  carbonatel 
sometimes  found  in  Wharton's  duct,  very  rarely  in  Steno's.  IK 
cftlculi  may  be  of  considerable  size  and  are  shaped  like  a  <l 
stone ;  they  usually  lodge  near  the  orifice  of  the  duct  and  niaj 
fell  close  lo  the  frenum  linguie  in  the  floor  of  the  mouth.  1 
patient's  attention  is  usually  drawn  to  his  mouth  by  the  occurrfl 
of  pain  and  swelling  of  the  submaxillary  gland  in  consequence 
the  imi)odinicnt  offered  to  the  escape  of  saliva  from  the  duct  I 
will  prrihahly  have  noticed  that  the  glandular  swelling  is  increj 
nt  nioal  times,  owing  to  the  increased  secretion  of  sali^-a.  ' 
examination,  the  hard  calculus  is  easily  detected,  although 
paiictu  may  l»e  quite  unaware  of  its  presence,  referring  all  I 
trouble  in  the  gland  itself.  1 

Occasionally  the  stone  excites  suppuration  in  the  floor  of ' 
niuuih.  { 

Treatment. — The  calculus  must  be  removed  by  an  indA 
through  the  mucous  membrane  of  the  floor  of  the  mouth  and 
wail  of  the  duct,  and  care  shttuld  be  taken  lo  remove  it  whj 
The  finger  should  be  passed  along  the  line  of  the  duct  from  bch 
forwards  to  make  sure  that  no  concretion  is  left  behind. 


TUMOURS    OF   THE   SALIVARY    GLANDS  1 

Tumours  originating  primarily  in  the  salivary  glands  are  1 
and  are  almost  confined  lo  the  parotid.  Cancer  of  the  floor  ofj 
mouth  may  spread  to  the  submaxillary  or  sublingual  glands.  Q 
originating  in  the  ducts  are  described  at  p.  333.  ^ 

The  ordinary  parotid  tumour  is  a  composite  new  growth.  01 
posed  of  gland  tissue  and  fibrous  stroma  {adcno'Jibroma\  mil 
with  embryonic  cartilage  and  sarcoma  (cfu>ndro -  satcoma)  \ 
epithelial  pearls.  Such  tumours  often  undergo  extensive  mj 
matous  degeneration  and  may  contain  large  mucous  cysts,  Sitfljl 
tumours  are  met  with  in  the  [lancreas  and  testicle  (see  p,  634).  1 
growth  is  enLai>suled  and  its  rate  of  growth  may  be  slow  or  ral 
according  to  the  amount  of  sarcomatous  tissue  present ;  and  t^ 
this  de[iends  its  innocence  or  malignancy.  It  may  attain  i 
enormous  size  and  reach  far  down  the  neck.  j 

The  tumour  is  usually  dense  but  elastic,  irregular,  and  lobult 
on  the  surface ;  it  displaces  the  surrounding  parts,  growing  o^ 
the  face,  beneath  the  ramus  of  the  jaw,  and  downwards  and   b| 
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wards  into  the  neck.  In  malignant  tumours  the  facial  nerve  may 
be  implicated,  but  is  very  rarely  completely  jwralysed. 

Small  tumours  must  not  be  mistaken  for  sebaceous  cysts  or 
enlargement  of  the  lymphatic  gland  lying  on  the  masseter  close  to 
the  anit-rinr  border  of  the  parotid. 

Treatment. — If  smtdl  the  growth  may  be  removed  by  an 


FfG.  116.— Enchcndrocrui  of  the  parotic!  gload  (FoUioX 

incision  running  parallel  with  the  facial  nerve  and  Steno's  duct 
When  the  incision  has  been  made  the  mass  should  be  examined  to 
see  if  any  branches  of  the  facial  nerve  are  implicated,  and  these 
must  be  carefully  preser\'ed,  unless  such  presenalion  would  necessi- 
tate leaving  some  of  the  growth  l>eliind.  Large  tumours  of  the 
parotid  arc  very  difficult  and  dangerous  of  removal,  as  will  be  evident 
when  the  important  structures  in  connection  with  the  gland  are 
called  to  mind. 


CHAPTER    XVII 


Diseases  of  the  ^Esophagus 


J 


Anatomy, — The  cesophagus  is  about  ten  inches  in  lengi 
extends  from  the  level  of  the  crit-oid  cartilage  to  the  stori 
passing  through  the  diaphragm  opposite  the  ninth  dorsal  veil 
lis  narrowest  point  is  behind  the  cricoid  ;  it  is  also  constricted 
passes  through  the  dinphragm.  In  the  neck  it  lies  on  the  jj 
behind  the  imchca  and  deviates  a  httle  lo  the  left  ;  the  recnj 
laryngeal  nerve  lies  on  each  side  in  the  groove  between  the  tij 
and  cesojihagus.  Laterally  are  the  lobe  of  the  thyroid  body,  c^ 
artery,  and  internal  jugular  vein.  In  the  thorax  the  bifurcatS 
the  trachea,  left  bronchus,  and  pericardium  are  anterior  ;  on  thi 
is  the  aorta  and  left  pleura  ;  on  the  right  the  vena  azygos  majoi 
right  pleura.  The  vagus  nenes  lie  one  on  each  side  and  forti 
plexus  gula;  over  the  tube.  Near  the  diaphragm  the  gullet  t{ 
front  of  the  aorta.  j 

The  wall  is  formed  from  without  in  by(i)  longitudinal  m 
fibres;  (2)  circular  muscular  fibres;  (3)  submucous  coal;  a 
mucous   membrane.      The  epithelium  is  squamous  and  str« 
and  passes  abruptly  into  the  columnar  variety  at  the  stomach,  j 
mucous  compound  racemose  glands  lie  in  the  submucous  coaC 
the  inner  surface  is  beset  by  fme  papillx. 


DILATATION   AND  SACCUl-ATIOM 

Dilatation  of  the  cesophagus  may  occur  above  a  strictut 
it  may  be  of  congenital  origin.      Dilatation  dependent  on  st. 
is   secondary  to  compensatory  hyi)erlrophy,   and  consequent, 
muscular  walls  are  increased  in  thicknc^ss,  but  the  mucous  mem 
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may  be  ulcerated  from  the  imtntton  of  retained  food,  and  as  the 
ulceration  extends  in  death  rupture  may  be  occasioned  if  a  bougie 
is  passed. 

Sacculation   is   congenital   or   acquired,   the   nature  of  the 
sacculus  and  the  effects  it  produces  vnryin;^  in  the  two  cases. 

Congenital  sacculation — Pressure  pouches.— Pressiu^  diver- 
ticula are  always  situated  posteriorly, 
and  pass  downwards  and  to  the  left 
between  the  cesophagus  and  vertebrae. 
They  are  nearly  always  met  with  in 
men  about  middle  life,  although  it  is 
pretty  certain  that  ihcy  owe  their  origin 
to  some  congenital  anomaly,  the  pouch 
being  gradually  distended  until  of  suffi- 
cient size  to  cause  sym[Honis.  T*ressure 
pouches  are  formed  of  nujcous  ncm- 
brane  herniated  tlirough  the  muscular 
coats,  and  they  spring  from  the  jum  tion 
of  the  lesophagus  and  phar>'nx,  or  from 
the  lower  end  of  the  latter  {J>ht\ryngo- 
€tU\  A  pouch  may  attain  a  large 
size,  being  gradually  enlarged  by  pres- 
sure of  the  food  within.  If  small,  it 
produces  no  symptoms,  but  if  large 
there  arc  signs  of  dysphagia,  due  to 
the  pressure  of  the  pouch  (which  is 
filled  with  undigested  foo<l)  on  the 
oesophagus.  The  pouch  may  some- 
times be  partially  emptied  spontane- 
ously, or  the  contents  may  be  j>ushed 
into  the  pharynx  by  squeezing  the 
swelling,  the  material  thus  obtained 
will  be  found  to  be  alkaline,  and  not 
acid  as  would  be  the  case  if  it  came 
from  the  stomach,  'i'he  partial  empty- 
ing of  the  diverticulum  may  enable 
the  patient  to  perform  imperfect 
rumination ;  or  he  may  periodically 
vomit  undigested  and  putrid  food,  a  sign  of  great  diagnostic  im- 
portance. When  large  the  i>ouch  may  extend  a  long  way  down  and 
form  a  distinct  prominence  in  the  neck.  The  ssnifttun  s  simulating 
stricture  may  lead  the  surgeon  to  pass  a  bougie,  and  the  similarit.^ 


* 


H 


Fni,  117.— Pressure  divtrTiimlum  nf  ilic 
ptiar>-tix    ul    \\*-  jiiiKlioii    with    llie 

in('>    •ir-»p)u|£u.« ;    it.    divutKulum 
coDuining  a  ptuDi-itone. 
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may  be  further  increased  should  the  instrument  pass  into  the  pcwd 

instead  nf  going  down  the  gullet 

TnaimenL — If  the  sacculus  causes  much  trouble  it  should  be 
excised  through  a  long  cesophagoiraHf 
incision ;  the  wall  of   the  gullet  «  care- 
fully   closed    with    silk     sutiues   vhicfa 
should   not   include  the  mucous  oictu- 
branc,    and    the    wound    in    the    neck 
must  be  left  open.     Feeding  should  be 
conducted   by   encmata   or    through  ^ 
tub^  passed  down  the  oesophagus  umI 
retained  in  position  for  a  few  dars. 
Tpaetlon  saceuU  arc  alwax^  ^ 
and  are  usually  situated  near  ihc  i 
cation   of  the  trachea.      They   do  wA 
excite    symptoms,    and    are    only  dis- 
covered after  death.      Traction  sacculi 
are    due    to    inflammatory    adhesions 
between  the  gullet  wall  and  some  ex- 
ternal part,  e.g,  lymphatic  glands ;  cica- 
tricial   contraction    thus    leads   to   the 
adherent  portion  being  drawn  out«anU 
into  a  small  funnel-shaped  diveniculum. 

INFLAMMATION    OF   THE   CESOPRAGUS 


Acute  inflammation  is  ^^cry  rai«^ 
except  as  the  result  of  swallowing  some 
corrosive  fluid  Its  causes  are  unknown. 
There  is  acute  and  severe  pain,  thirst, 
vomiting,  and  perhaj>s  hjeniatcniesis. 
Ulceration  and  perforation  may  occur. 
The  treatment  consists  in  complete  re^t 
of  the  gullet  and  feeding  by  encmaix 
Chronic  inflammation  and  ulceration 
may  result  from  syphilis  or  lubcrcle, 
but  is  extremely  rare ;  cicatriaal  stric- 
ture may  follow. 

Localised    inflammation    and    ulceration    may  result   from  the 
impaction  of  a  foreign  body. 


I 


Fill.    1 1 8.  —  (Fjii>|tha8eal 

0B*O| 

■peitu 
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i8.  — (JUi>phaBeal    pouch,       JJ, 

utMxl  <m;  C.  the    ix^irl,  ;    l\ 
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Simple  fibrous  stricture  is  caused  by  contraction  following 
ulceration,  which  may  be  clue  (i)  Lo  injury;  (2)  to  the  action  of 
corrosive  poisons;  (3)  to  the  lodgment  of  a  foreign  body;  or  (4)  to 
syphilis,  the  first  two  being  the  most  common.  Congenital  striclure 
of  the  commencement  of  the  tube  is  occasionally  nic-t  with.  Fibrous 
siriclure  is  rare  ;  it  is  usually  situated  at  the  up[)L'r  end  of  the  gullet, 
and  may  involve  two  or  three  inches;  the  degree  of  lightness  varies 
considerably.  The  symptoms  arc  those  met  with  in  cases  of 
malignant  stricture,  but  they  extend  over  a  longer  period  of  time, 
and  there  may  be  a  distinct  history  of  injury.  Treatment  consists 
in  gradual  dilatation  by  the  passage  of  bougies,  or  the  introduction 
of  a  Symonds's  tube,  and  in  severe  cases  the  performance  of 
gastrostomy  may  be  necessar)'. 

Malignant  stricture  is  more  common  in  males  than  females, 
and  may  occur  at  any  part  of  the  tube,  but  is  most  usual  in  the 
upper  third,  opposite  the  bifurcation  of  the  trachea,  or  at  the  cardiac 
end 

The  growth  is  nearly  always  a  squamous  epithelioma,  but  the 
columnar  form  may  he  met  with  at  the  lower  end»  if  the  growth 
originates  at  the  junction  of  stomach  and  cesuphagus  and  spreads 
upwards  to  the  latter.  Scirrhus  has  occasionalJy  been  met  with. 
The  cancer  invades  the  whole  calibre  of  the  tube  and  usually 
involves  about  two  inches  of  its  length.  The  margins  are  everted 
and  the  surface  ulcerated  and  indurated  As  growth  proceeds  the 
cancer  invades  the  glands  and  neighbouring  parts,  especially  eroding 
and  sprouting  into  the  trachea;  it  may  also  invade  the  mediastinum, 
pleura,  and  lung,  and  if  the  a^sophagus  gives  way  the  food  escapes  and 
sets  up  fatal  inflammation.  In  all  cases  of  stricture  of  the  oesophagus 
the  tube  above  the  disease  hypertrophies  in  response  to  the 
increased  need  for  muscular  power,  compensation  failing  dilatation 
ensues;  the  food,  arrested  above  the  stricture,  may  excite  ulceration 
of  the  mucous  membrane,  and  should  this  extend  deeply,  rupture 
of  the  tul>e  may  result. 

Symptoms  of  oBsophageal  obstruction. — Gradually  increasiog 
d)'sphagia  is  (he  leading  feature;  al  first  the  patient  swallows 
ordinary  food  with  pain  and  difficulty,  but  vcr)'  soon  can  only  take 
it  in  small  quantities  at  a  time  and  after  prolonged  mastication, 
later  on  fluids  only  can  be  swallowed,  and  finally  nothing  will  |)ass. 
The  patient  will  often  clearly  indicate  the  position  of  the  stricture  by 
feeling  the  bolus  of  food  arrested  ai  its  seat     Regurgitation  of  food 
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usually  occurs  within  a  few  minuies  of  attempting  to  swallow,  Imt 
if  the  stricture  is  low  down  it  may  not  return  fur  some  lime.  In 
cancerous  cases  blooU  and  mucus  may  be  brought  up.  Auscultation 
in  the  interscapular  region  may  delect  the  point  of  arrest  of  Ok 
food,  but  this  sign  is  of  little  value.  There  is  more  or  less  piuv 
which  radiates  over  the  chest,  but  the  patient  can  usually  accurately 
locate  with  his  finger  the  point  of  maximum  intensity,  />.  the  scil 
of  the  stricture.  The  voice  is  sometimes  altered,  and  the  patient 
has  a  short  brassy  cough,  and  occasionally  laryngeal  spasm  due 
either  to  direct  involvumejit  of  the  trachea  or  to  irritation  of  the 
recurrent  laryngeal  ner\'C.  Owing  to  the  inability  to  take  suffidtot 
nourishment  the  health  and  strength  rapidly  decline.  Cancer  of  ihc 
cervical  portion  of  the  gullet  may  cause  a  definite  tumour  and 
enljTgement  of  the  glands,  which  may  be  readily  detected  by  ei- 
aminaliun  of  the  neck. 

The  passage  of  an  esophageal  bougie  will  determine  the  fact  of 
stricture,  its  situation  and  degree,  but  in  all  cases  before  thb  is 
undertaken  the  chest  must  be  carefully  examined  for  aneurism,  for 
should  such  be  present  and  be  responsible  for  the  symptoms  by 
causing  pressure  on  the  gullet,  the  passage  of  a  bougie  is  interdicted 
as  it  might  rupture  the  sac  and  cause  instant  death.  The  patient 
should  sit  in  an  arm-chair  and  slightly  flex  the  neck  ;  the  surgeoi 
standing  in  front  passes  the  bougie  (previously  rendered  supple  by 
iniinersion  in  hut  water,  and  covered  with  glycerine)  well  to  ihe 
back  of  the  pharynx,  and  guiding  it  past  the  larynx  with  his  6ngcr 
gradually  pushes  it  down  the  gullet.  The  first  stage  often  causes 
much  distress,  coughing,  and  choking,  but  as  soon  as  the  lar)'nx  is 
passed  this  in  great  measure  subsides.  The  passage  of  the  instru- 
ment is  occasionally  facilitated  if  the  patient  swallows  as  it  is  pushed 
onwards.  If  the  tube  is  arrested  gentle  pressure  should  be 
employed,  as  the  stoppage  may  be  due  to  temporary  s]>asni  of  the 
muscular  coal,  but  if  it  is  evidently  due  to  the  presence  of  stricture 
no  attempt  should  be  made  to  force  the  bougie  through,  but  a 
smaller  one  should  be  used  to  ascertain  the  degree  of  consirictiott 
If  a  pressure  sacculus  is  present  the  iul>e  may  pass  into  it,  and  Iteing 
there  arrested  the  surgeon  may  be  led  to  sust>ect  stricture  where 
none  exists.  An  tesophagus  Ixjugie  may  be  considered  to  have 
entered  the  stomach  when  about  sixteen  inches  have  passed  the 
lecth,  but  this  measurement  is  of  course  liable  to  considerable 
variation. 

Treatment  of  stricture. — The  diet  must  be  carefully  selected, 
and  should  chieHy  consist  of  finely  minced  or  pounded  meat  or  fish, 
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^gs,  soup,  broths,  artificial  foods,  and  milk  which  may  have 
powdered  biscuit,  etc.  mixed  with  it.  la  cases  of  simple  stricture 
the  passage  of  bougies  may  cause  gradual  dilatation,  but  in  cancerous 
cases  this  should  not  be  done  since  it  causes  considerable  pain,  is 
not  free  from  danger,  and  does  not  produce  any  permanent  gotKi. 

When  even  the  most  easily  swallowed  food  is  taken  with 
difficulty,  a  Symonds's  tube  may  \>c  introduced  through  the  stricture, 
the  threads  passed  through  its  upi>er  funnel-shaped  end  l>eing 
brought  out  of  the  mouth  or  fixed  to  the  teeth  ;  the  tube  should  be 
removed  about  every  two  weeks,  cleaned,  and  replaced  Symonds's 
lube  is  usually  borne  with  comfort,  the  patient  being  practically 
ignorant  of  its  presence  ;  occasionally  it  causes  much  pain  and 
annoyance.  When  a  stricture  is  so  tight  that  fluids  only  can  be  taken 
gastrostomy  should  be  performed;  the  operation  is  fully  discussed 
at  p.  3S4. 

It  is  doubtful  if  an  attempt  to  remove  an  organic  stricture  in  the 
cer\'ical  portion  by  ccsophagcctomy  is  ever  justifiable. 

SPASM    OF   THK   CESOPHACUS HYSTERICAL    STRICTURE 

This  condition,  superficially  simulating  organic  stricture,  is 
usually  met  with  in  hystt-rical  females  under  thirty  years  of  age,  but 
may  also  be  found  in  males  and  advanced  life.  The  symptoms  are 
dysphagia,  regurgitation  of  food,  and  sometimes  pain  ;  they  vary 
in  degree  from  time  to  time  and  are  invariably  mndc  worse  if 
attention  be  drawn  to  their  presence;  at  times  the  patient  swallows 
Avithout  difficulty.  The  globus  hystericus  is  not  infrequently 
present.  The  passage  of  a  bougie  will  show  that  there  is  no 
narrowing  of  the  lube,  but  it  may  excite  temporary  spasm,  which, 
however,  soon  yields  to  gentle  pressure. 

The  treatment  consists  in  the  occasional  passage  of  a  bougie 
combined  with  anti-spasmodic  drugs.  If  the  condition  is  persistent, 
the  mucous  membrane  may  bo  treated  with  a  solution  of  nitrate  of 
silver  applied  by  means  of  a  sponge  prohang.  Spasm  of  the  oeso- 
phagus is  a  prominent  symptom  in  rabies. 

COMPRESSION    OF   THE   CESOPHAGVS    FROM    W'lTHOl/'T 

Symptoms  of  stricture  may  be  induced  by  compression  of  the 
oesophagus  by  mediastinal  tumours.  The  most  usual  of  these  is  a 
thoracic  aneurism,  and  until  the  presence  of  such  has  been 
negatived  no  bougie  should  be  passed,  or  the  sac,  if  present,  may  be 
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ru[>Lurc{L     Mediastinal  sarcomata,  enlarged  glands,  goitre,  etc  mai 
al^o  give  rise  to  dysphagia. 


INNOCENT   TUMOURS   OF  THE   (ESOPHAGUS 

Innocent  tumours  are  rare  ;  they  never  attain  a  large  sire  and 
nrely  produce  symptoms.  Fibromata  and  papiUomata  are  tfa« 
most  usual ;  lipoma,  myxoma,  myoma,  and  sarcoma  hzvt  been 
recorded.  If  symptoms  are  produced  they  arc  those  ot'  obstrucnon. 
and  rei|uire  the  ordinary  treatment  An  innocent  tumour  situated 
in  the  cervical  region  might  be  removed  by  oesophagotomy. 


fESOPHAGOTOlTY 

This  operation  is  performed  for  the  removal  of  foreign  bodies 
impacted  in  the  upper  part  of  the  gullet  An  incision  is  made  just 
in  front  of  the  anterior  edge  of  the  left  sterno-mastoid  muscle  ex- 
tending from  the  upper  border  of  the  thyroid  cartilage  down  lo 
about  ihrcc-iiuariers  of  an  inch  above  the  clavicle.  The  muscle  is 
drawn  aside,  and  the  situation  of  the  vessels  having  been  deter- 
mined by  the  finger,  they  arc  gently  hooked  outwards  and  ihc 
trachea  is  drawn  inwards,  care  being  taken  that  the  inferior  th>Toid 
artery  and  recurrent  lar)'ngeal  nerve  which  run  in  the  groove  be- 
tween the  trachea  and  gullet  are  not  wounded.  The  situation 
of  the  (:csoi>hagu3  is  usually  recognised  by  the  presence  of  the 
foreign  body  within  it,  but  if  not,  a  bougie  should  be  passed 
through  the  mouth,  The  tube  is  incised  longitudinally  to  i 
suflicit-nt  extent,  the  foreign  body  is  removed,  and  the  wound 
closed  with  fine  silk  or  chromic  gut  sutures  passed  only  through 
the  musiular  coals.  Whin  the  gullet  wall  is  ulcerated,  or  slough- 
ing, no  atlempt  is  to  be  made  to  suture  the  wound.  The  super- 
ficial wound  should  always  be  left  o^ien  and  free  drainage  prodded, 
as.  septic  material  often  escapes  when  the  gullet  is  opened,  and 
may  excite  fatal  cclUiliiis.  For  the  first  four  or  five  days  the 
patient  should  be  R-d  by  cnemata ;  but  if  he  is  much  exhausted  a 
soft  feeding  lube  should  be  passed  through  the  mouth  lo  the 
Stoniarli  ami  left  tn  pusilion. 

CHsophagotomy,  or  opening  the  tube  below  a  stricture  for 
purposes  of  feeding,  and  oesophagectomy  for  the  removal  of 
cancerous  disease  are  operatioiib  which  prudent  surgeons  ha\*c 
practically  abandoned. 


CHAPTER  XVIIT 

Surgical  Diseases  of  the  Abdominal  Viscera* 

The  Surgery  of  the  Liver 

hepatic  abscess 

Causes — The  great  majority  of  cases  of  abscess  of  the  liver  are 
of  d)Sfnteric  origin  (htpatk  dystnt€ry\  and  occur  in  men  more  often 
than  in  women,  and  in  Europeans  rather  than  natives.  Tropical 
abscess  is  no  doubt  predisposed  lo  by  neglect  of  the  ordinary  rules 
of  health,  indulgence  in  alcohol,  slight  injury  or  exposure  to  cold. 
Abscess  uf  the  liver  in  the  minority  of  cases  may  arise  as  a  direct 
result  of  traumatism,  from  ulceration  and  rupture  of  a  bile  duel,  or 
from  suppuration  of  a  hydatid  cyst,  the  last  being  probably  the  most 
common  cause  of  abscess  which  originates  in  persons  not  living  in 
the  Tropics. 

Morbid  anatomy. — Tropical  abscess  is  usually  single  and 
situate  in  the  posterior  i)art  of  the  right  lobe.  It  may  contain  pints 
of  pus  limited  by  a  more  or  less  definite  wall,  the  cavity  being 
often  traversed  by  bridles  of  tissue  dividing  it  into  loculi.  The 
loculi  frequently  represent  adjacent  areas  of  suppuration  which 
have  fused.  The  inner  surface  of  the  wall  is  covered  with  slimy 
pus,  which  is  usually  thick,  tenacious,  and  of  a  chocolate -brown 
colour ;  it  may  be  stamed  hy  altered  blood-  or  bile-pigment  owing 
to  extravasation  from  the  vessels  or  ducts.  Pieces  of  necrosed  liver 
substance  are  sometimes  found  floating  free  in  the  pus ;  it  also 
contains  a  motile  organism — the  amceba  colt  which  is  probably  the 
determining  cause  of  suppuration. 

As  the  al)scess  increases  in  size  the  liver  cells  become  compressed 

'  The  surgery  of  the  gcnito-urinary  organs  is  not  included. 
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and  atrophied.  Glisson's  capsule  and  the  peritoneum  are  thkkcna! 
and  adhesions  may  form  with  the  parietes  or  some  neighbouru^ 
structure.  Hepatic  abscess  may  burst  into  the  right  lung,  the  colon 
or  duodenum  ;  more  rarely  into  the  stomach,  general  pcriloncil 
cavity,  or  externally  ;  most  rarely  of  all  into  the  gal!-W;*ddcr^  pcire 
of  the  kidney,  or  inferior  cava.  Sometimes  a  liver  abscess 
along  the  colon  into  the  pelvis.  The  effect  of  rupture 
depends  upon  its  scat ;  ver)-  rarely  the  sac  closes  by  granulation' 
more  usually  the  patient,  unless  relieved  by  surgerj*,  is  worn  out 
prolonged  suppuration  and  hectic  and  dies. 

Symptoms. — The  onset  is  usually  insidious,   and  ixry  ofti 
the  abscess  attains  a  large  size  before  its  discovery.      There  ii  u; 
easiness  in  the  hepatic  region,  pain  referred  to   the  angle  of  the 
scapula,  indigestion,  general  malaise,  and  failing  heaJtIi. 

Chills  and  rigors  are  sometimes  present,  and  there  is  usualljri 
nocturnal  rise  of  temperature  of  two  or  three  degrees,  accompanied 
by  profuse  sweating.     The  skin  is  usually  sallow,  but  jaundice 
rare.     In   dysenteric  cases  there  may  be  present  evidence,  or  at 
least  a  history,  of  that  disease. 

Physical  examination  shows  that  the  liver  is  enlarged,  usually 
in  an   upw.ini  ilirL'Minn;  the  intercostal  spaces  are   flattened  and 
may  be  bulged,  and  if  the  lung  is  much  compressed  there  will 
ditficulty  in  breathing  with  slight  cough.     If  the  abscess  discha 
into  the  lung,  there  will  be  expectoration  of  the  characterisiical 
coloured  pus.      Difficulty  is  often    ex|x;rienced   in   diagnosing 
tween  hepalic  abscess  and  basic  emj^yema;  the  history  of  the  ca 
and  the  f;ict  that  in  the  former  the  upper  limit  of  the  dulness 
arched  corresponding  to  the  dome  of  the  diaphragm  must  be  chiefl; 
relied  upon.     If  there   is  any  doubt  as  to  the  diagnosis,  a  fi 
aspirating   needle  should  be  used.     Dr.    Patrick   Manson  recora 
mends  that  in   the  absence  of  dufuiite  localising  signs  the  needle 
should  bu  thrust  through  the  seventh  or  eighth  space  in  the  anteri* 
axilhiry  line;  if  no  pus  is  found  the  puncture  should  be  rcpeaie 
below  the  ccjslal  margin,  just  insidu  the  nipple  line,  and  failing  ihis^ 
in  a  line  with  the  angle  of  the  scapula.  • 

Treatment. — As  soon  as  the  abscess  is  diagnosed  it  should  be 
opened  and  freely  drained,  the  position  of  the  incision  varying  with 
the  seat  of  the  pus.  The  opening  must  be  free  enough  to  enable 
the  surgeon  to  thoroughly  explore  the  cavity  with  a  view  to  making 
cmintuT-upenings  if  nc-CL-ssary.  A  full-sized  drain.age  lube  should  \.K 
used  and  the  cavity  kept  thoroughly  clean  by  flushing  with  sterilised 
water.     If  after  the  operation  the  patient's  condition  does  notrapidly 
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improve,  or  if  it  partially  improves  and  then  remains  stationary,  the 
surgt'on  should  ngain  explore  the  cavity,  to  asrertain  if  the  drainage 
is  cfticient,  or  if  a  second  abscess  cavity  is  present.  When  the  in- 
cision is  made  it  may  be  found  ihat  llie  liver  is  not  adherent  to  the 
surface ;  if  this  be  so,  the  uperatiun  may  be  performed  in  two 
stages,  the  organ  being  stitched  to  the  j^arietes,  or  the  external 
wound  plugged  with  gauze,  as  is  most  convenient;  the  abscess 
may  be  opened  in  four  or  five  days,  when  the  liver  will  be  found 
adherent  to  the  parietes.  If  it  is  dttermined,  owing  to  the  urgency 
of  the  symptoms,  to  open  the  abscess  at  once,  sponges  should  be 
packed  round  it  to  shut  off  the  peritoneal  cavity,  and  after  the  pus 
has  escaped  the  abscess  wall  must  be  united  to  the  skin  by  a  few 
points  of  suture.  If  the  liver  substance  has  to  be  cut  through,  the 
bleeding  is  profuse,  but  is  readily  arrested  by  sponge  pressure. 
When  the  abscess  encroaches  on  the  pleural  cavity  this  is  usually 
obliterated,  and  portions  of  the  lower  ribs  may  be  removed  if  neces- 
sary ;  if  the  pleural  cavity  is  not  obliterated  the  two  layers  of  pleura 
should  be  sutured  and  the  abscess  opened  in  two  or  three  days. 
The  healing  process  is  tedious  owing  to  the  want  of  full  contrac- 
tion, and  a  persistent  sinus  may  result  necessitating  further  treat- 
ment 


H\'t>ATIDS    OF   THE    LIVER 

Morbid  anatomy. — Hydatid  cyst  is  more  common  in  the  liver 
than  in  any  other  part  of  the  body,  and  is  usually  situated  in  the 
right  lobe.  The  cysLicerius  (the  entbryo  of  ta:nia  echinococais — 
a  tape-worm  found  in  dogs  and  sheep)  enters  the  alimentary  canal, 
is  taken  up  by  the  l»lood  stream,  and  where  it  lodges  produces  the 
hydatid  cyst.  The  cyst  consisis  of  a  true  parasiti<%  em iosed  in  an 
adventitious  or  false  cyst  wall  formed  of  fihrous  tissue  resulting  from 
chronic  irritation.  The  true  cyst  wall,  which  collajjses  and  curls  up 
when  removed,  is  gelatinous  in  appearance  and  composed  of  seven 
or  eight  layers  and  a  delicate  inner  layer ;  this  lamination  is 
characierisiic  The  tmc  cyst  is  easily  lacerable  and  readily 
separates  from  the  adventitious  wall,  which  may  be  very  dense  or 
even  calcareous.  Hyd.itids  contain  a  clear,  watery  fluid,  sp.  gr.  ioio> 
in  which  sodium  chloride  is  present  The  cyst  may  be  "  barren,"  but 
more  usually  the  inner  surface  is  studded  with  brood-capsules  con- 
taining chisters  of  minute  scolices  arnud  with  booklets  which,  whtn 
the  fluid  is  withdrawn,  separate  from  the  wall  and  are  seen  floating 
in  il  as  minute  white  specks.     The  scolices  may  further  develop- 

VOL.  Ill  t  ^ 


i 


370 


:GERY 


CB&F. 


and  thus  daughter  cysts  be  formed  ;  from  these  a  third  generation 
may  arise  in  like  manner.  Accumulated  daughter  cysts  may  fill  the 
parent  tumour,  which  then  presents  a  foliaceous  appearance,  and 
the  contents  may  become  cnscous.  Somciimcs  a  cyst  is  loculatcd 
and  the  loculi  may  extend  in  different  directions. 

A  hydatid  cyst,  continuing  to  grow  slowly  for  many  years,  may 
attain  an  enormous  sixe ;  in  rare  cases  it  undergoes  spontaneous 
cure  and  shrivels  up,  but  more  usually  ruptures  or  suppuraieik 
Rupture  may  orcur  in  the  same  directions  in  which  an  abscess  may 
burst  (see  p.  36S). 

Sig:ns  and  symptoms, — The  symptoms  of  hydatid  c)-si  axe 
simply  the  result  of  niurhanical  pressure,  unless  rupture  or  suppura- 
tion should  occur.  In  the  latter  case  the  symptoms  are  identical 
with  those  described  under  hepatic  abscess,  A  small  cyst  may 
remain  undeietled  :  but  if  it  is  large,  and  e&pecially  is  so  situated 
that  it  readily  induces  pressure  symptoms,  its  detection  is  easy. 
The  liver  is  enlarged  and  usually  displaced  downwards.  This  en- 
largement affects  only  that  part  of  the  liver  in  which  the  c)*?!  is 
situated,  and  hence  is  usually  classed  with  the  irregular  enlarge- 
ments of  the  liver.  The  cyst,  if  projecting  on  the  surface,  forms  a 
smooth,  painless,  globular,  elastic  swelling  which  may  distinctly 
fluctuate,  or  may,  when  j>ercussed,  give  rise  to  a  peculiar  thrill 
{^hydatid  fremitus).  The  tumour  usually  presents  in  the  epigastric 
or  hypochondriac  region,  but  if  the  cyst  is  in  the  posterior  sur- 
face of  the  right  lobe,  its  presence  is  not  so  easily  detected 
Very  large  cysts  may  cause  weight  and  discomfort  in  the  hefjatic 
region,  a  sense  of  abdominal  fulness,  and  sometimes  dyspeptic 
symptoms.  If  the  tumour  encroaches  on  the  thorax,  the  respira- 
tions may  be  impeded  from  pressure  on  the  lung  and  interference 
with  the  contraction  of  the  diaphragm.  Rupture  of  a  hydatid  into 
the  peritoneal  or  pleural  cavity  nearly  always  excites  acute  inflam- 
mation which  may  speedily  kill. 

Treatment. — Puncture  or  aspiration  of  a  hyatid  cyst  mny  be 
carefully  performed  for  diagnostic  purposes,  but  not  as  a  remedial 
measure  ;  for  it  not  only  fails  to  cure  in  the  groat  bulk  of  cases,  but 
also  lays  the  patient  open  to  the  risk  of  fatal  peritonitis  occasioned 
by  leakage  of  the  fluid.  A  hydatid  cyst  should  be  treated  in 
the  same  manner  as  abscess  (p.  368),  the  daughter  cysts  and 
parasitic  cyst  wall  being  completely  removed  and  a  large  drainage 
tube  inserted.  It  is  occasionally  ptjssible  to  completely  enucleate 
the  tumour,  and  if  so,  this  should  be  done.  During  the  he.i1ing 
stage  the  patient's  strength  must  be  kept  up  and  every  care  taken 
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that  the  unavoidable  suppuration  does  not  impair  his  health.     The 
strictest  antiseptic  precautions  arc  necessary. 


The  Surgery  of  the  Gall-bladder 
gall-stones  and  their  effects 

Gall-stones  are  more  common  in  women  than  men,  increasing 
in  frequency  with  every  decade  after  llurty  years  of  age.  They 
vary  in  number,  size,  composition,  and  consisttncy. 

Cotnposition. — Most  calculi  consist  of  cholesterinc,  bile-pig- 
ment, and  a  small  tjuanliiy  of  salts;  stones  of  (lure  chulesierine  or 
pure  bilc-pigmenl  are  not  uncommon,  but  ihose  compoiied  of  pure 
carbonate  of  lime  are  exceedingly  rare. 

Eflfects  and  symptoms. — Gall-stones  may  lead  to  one  or 
other  of  ihe  following  conditions: — 

(i)  In  the  majority  of  cases  they  remain  in  the  gall-bladder  and 
cause  no  inconvenience.  Increasing  in  size  and  number  they  may 
completely  fill  the  cavity,  the  walls  of  which,  thickened  by  chronic 
inflammation,  contract  on  and  tncapsule  the  calculi.  Under  such 
circumstances  the  gall-bladder  is  rendered  functionless,  and  there 
are  usually  no  symptoms;  but  occasiunally  attaeks  of  pain,  un- 
accompanied by  jaundice,  but  in  other  respects  indistinguishable 
from  ordinary  hepatic  colic,  demand  the  performance  of  some 
operation — preferably  cholecystectomy.  Mayo  Robson  considers 
tliat  these  attacks  are  occasioned  by  the  adhesions  so  often  found 
round  the  gall-bladder. 

(2)  Hepatic  colic  is  due  to  the  passage  of  a  stone  along  the 
cystic  and  common  ducts.  The  patient  is  suddenly  seized  with 
severe  and  agonising  pain  in  the  situation  of  the  gall  bladder, 
radiating  towards  tlie  umbilicus.  The  pain  is  continuous,  with 
paroxysmal  exacerbations  ;  it  induces  more  or  less  collapse,  which 
may  be  directly  fatal,  or  the  attack  may  be  accompanied  by  a  rigor 
and  rise  of  lemix:rature  such  as  is  seen  in  ague.  Nausea  and 
vomiting  are  prominent  symptoms,  and  jaundice  usually  quickly 
supervenes,  but  soon  subsides  when  the  stone  has  passed.  Jaundice 
may,  however,  be  quite  absent.  Hepatic  colic  terminates  as  quickly 
as  it  arises,  the  duration  of  the  attack  being  usually  counted  by 
hours,  but  sometimes  by  days  ;  in  the  latter  case  the  symptoms  may 
temporarily  subside  for  some  hours.  If  many  stones  are  present, 
repeated  attacks  of  colic,  accompanied  by  increasing  jaundice,  but 
perhaps  less  pain,  may  occur ;  or  the  same  stone,  having  failed  to 
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pass  the  cystic  duct,  falls  again  into  the  gall-bladder,  and  may  be  tic 
cause  of  further  attacks ;  this  should  be  suspected  if,  after  rtpesif^ 
attacks,  no  gall-stones  have  been  discovered  in  the  excreta-  Rt 
ponted  attacks  of  hepatic  colic  arc  accompanied  by  the  fonniu< 
of  adhesions  between  the  gall-bladder  and  surrounding  paiti 
Between  the  attacks  of  colic  the  patient  may  be  quite  well  and  frrt 
from  pain  or  jaundice,  but  sometimes  complains  of  dwpcfXK 
sympioms  with  a  feeling  of  uneasiness  and  fulness  in  the  region  of 
the  gall  bladder 

(3)  Impaction  in  the  cystic  duct.  A  stone  which  has,  duriw 
an  attack  of  colic,  engaged  in  the  cystic  or  common  duct  niaj 
become  impacted.  If  a  stone  impacts  in  the  cystic  duct  or  neck  d 
the  gnll-bliuider  the  sac  dilates  behind  it  and  becomes  filled  wiih  i 
clear  glairy  mucu.s,  like  unboiled  white  of  egg  ;  the  distension  Hisr 
be  enormous,  producing  a  large  cystic  tumour  which  mayevemuallj 
suppurate  or  rupture.  At  the  time  of  impaction  in  the  c>"Stic  duel 
the  patient  is  seized  with  hepatic  colic,  the  pain,  however,  jusses  off 
or  becomes  less  marked,  but  persistent ;  jaundice  is  not  usuilly 
present  since  the  common  duct  is  unaffected.  When  the  gall- 
bladder is  distended  it  forms  a  tumour  enlarging  downwards  in  1 
line  from  the  tenth  costal  cartilage  lo  a  point  midway  between  the 
umbilicus  and  pubes.  Such  a  tumour  may  be  very  large  and  ha 
been  mistaken  for  a  hydatid  cyst,  a  renal,  or  other  abdominal 
tumour.  Impaction  in  the  cystic  duct  must  be  treated  by  chole- 
cystotomy  combined  with  cholelithotrtty. 

(4)  Impaction  in  the  common  duct  is  a  very  grave  condition. 
At  the  time  of  impaction  there  are  the  signs  of  hepatic  colic,  the 
pain  being  so  severe  that  fatal  colfcipsc  may  ensue  ;  jaundice  quickly 
supervenes,  and  is  persistent  and  deep.  If  the  impacdon  be  com- 
plete, death  will  soon  occur  unless  the  stone  be  removed  ;  if  it  be 
incomplete,  hydrops  or  empyema  of  ihe  gall-bladder  will  complicate 
the  case.  Sometimes  the  jaundice  progressively  deepens,  a  condi- 
tion very  suggestive  of  associated  cancer  of  the  hver,  which  is  by 
no  means  uncommon.  In  rare  cases  an  impacted  stone  ulcerates 
ihnnigh  the  wall  of  the  duct,  exciting  local  suppuration  or  general 
peritonitis,  according  to  whether  adhesions  are  present  or  not 
Impaction  in  the  common  duct  must  be  treated  by  removal  of  the 
stone. 

(5)  It  sometimes  happens  that  the  gall-bladder  becomes  adherent 
to  the  duodenum,  more  rarely  lo  the  colon,  and  a  fistulous  opening 
is  established  Ixitween  the  two,  through  w^hich  the  contents  of  the 
gall-bladder  pass  into  the  gut.     If  a  large  stone  is  thus  voided  it 
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may  pass  yvr  anum  or  may  give  rise  to  intestinal  obstruction  (see 
p.  419).  The  symptoms  attending  the  formation  of  such  a  com- 
munication are  very  ill-defined  ;  ihey  are,  indeed,  in  many  cases  so 
slight  that  the  occurrence  is  entirely  unsuspected. 

(6)  Empyema  of  the  galt-hladder.  The  chronic  irritation  of 
calculi  within  it,  or  their  impactinn  in  the  cystic  or  common  duct, 
may  occaiiion  empyema  of  the  gall-bladder.  In  such  cases  a  tumour 
is  formed  which  enlarges  downwards  towards  the  middle  line,  and 
there  is  considerable  pain  and  tenderness  and  some  elevation  of 
temperature.  This  condition  necessitates  the  performance  of 
cholecystotomy. 

Treatment  of  gall  stones— Treatment  of  hepatic  colic. — 
During  the  paroxysm  steps  must  be  taken  to  alleviate  the  agonising 
pain  by  hypodermic  injection  of  morphia  with  the  local  employment 
of  hot  fomentations-  If  this  does  not  alleviate  the  ])ain  the  patient 
must  be  placed  under  the  influence  of  chloroform,  which  should  not 
be  pushed  to  deep  an.-esthesia.  For  some  days  subsequently  the 
fjeces  should  be  broken  up  and  examined  with  the  view  of  detecting 
the  stone. 

Treatment  by  operation. — Mr.  Mayo  Robson  gives  the  follow- 
ing conditions  as  indications  of  the  necessity  for  surgical  inter- 
ference : — 

(i)  Repeated  attacVs  of  hepatic  colic  undermining  the  general 
heahh. 

(2)  Impaction  in  the  cystic  duct  with  distension  of  the  gall- 
bladder. 

(3)  Impaction  in  the  common  duct. 

(4)  Empyema  of  the  gall-bladder. 

(5)  Evidence  of  suppuration  in  the  neighbourhood  of  the  gall- 
bladder or  of  perforation. 

OPERATIONS    ON    THE   GALL-BLADDER 

Aspiration  of  a  distended  gall-bladder  is  not  free  from  danger, 
and  is  at  the  best  merely  palliative.  It  should  only  be  resorted  to 
during  the  performance  of  some  radical  oj^eration  when  the  size  of 
the  gall-bladder  is  a  bar  to  the  necessary  manipulation  after  the 
abdomen  h:is  been  ojjened. 

Cholecystotomy  may  he  required  for  the  evacuation  of  stones 
or  for  distension  or  empyema  of  the  gall-bladder.  The  operation 
under  ordinary  circumstances  is  comparatively  safe  if  carefully 
performed;  the  danger  is  greater  if  jaundice  is  present,  and  greater 
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sti!l  if  the  liver  is  cancerous.     Cholecystotomy  should,  if  possabk, 
be  pcrformod  in  two  stages. 

The  abdomen  is  opened  in  the  right  linea  semilunaris  or  oro 
the  most  prominent  pnrt  of  the  tumour,  if  such  be  present  The 
ducts  must  now  be  examined,  the  gall-bladder  being  first  aspinrcJ 
if  its  size  impedes  manipulation.  If  the  ducts  are  found  to  be  fret 
the  gall  bladder  is  well  drawn  up  into  the  wound,  and  its  muscuhr 
and  peritoneal  coals  are  united  to  the  parietal  peritoneum  and 
fascia  by  silk  sutures  one-eighth  of  an  inch  apart ;  an  antisfptic 
dressing  is  applied  and  the  second  stage  of  the  operation  corapleiftl 
on  the  fourth  or  fifth  day.  If  the  skin  is  included  in  the  sutures 
subsequent  permanent  fistula  is  much  more  likely  to  result  If  it  i* 
decided  to  complete  the  operation  in  one  stage  (as  will  be  nece^ary 
if  it  is  undertaken  for  impacted  stone),  the  gall-bladder  is  weildnivn 
up  into  the  wound  and  the  abdominal  cavity  shut  off  by  sjKingcs 
It  is  thereupoji  incised  and  its  contents  evacuated,  the  edges  of  the 
opening  are  stitched  to  the  fascia  and  peritoneum,  and  a  drainage 
tube  is  inserted. 

If,  however,  the  ducts  are  found  to  contain  a  stone,  this  must  be 
removed  by  one  of  the  following  methods ; — 

(rt)  When  possible  it  should  be  extracted  through  the  incision  in 
the  gnll-bladdL-r  by  forceps,  and,  if  necessary,  it  may  be  gradually 
chipped  away  in  small  fragments.  When  a  gall-stone  is  broken  up 
before  removal  the  operation  is  sometimes  spoken  of  ;i5  a  chole- 
iithotrity. 

(fi)  If  the  above  fails,  an  attempt  should  be  made  to  crush  the 
stone  by  seizing  the  duct  with  well-padded  forceps  which  are 
gradually  lightened,  the  force  employed  being  carefully  regulated, 
so  that  no  damage  is  intiicted  on  the  duct  wall.  This  procedure 
is  sometimes  employed  independently  of  cholecystotomy. 

(i-)  If  crushing  is  impossible,  a  fine  needle  may  be  introduced 
through  the  wall  of  the  duct  and  an  attempt  made  to  disintt^raie 
the  stone. 

((/)  When  all  these  means  fail,  the  duct  must  be  carefully 
incised,  and,  after  removal  of  ilic  stone,  sutured  with  fine  silk. 

The  surgeun  may  be  satisfied  that   the  duct  is  clear  if  he 
inject  fluid  through  it  into  the  duodetium. 

After  cholecystotomy,  drainage  should  be  employed  for  a 
days,  but  the  tube  may  l>e  dispensed  with  as  soon  as  the  escape 
bile  from   the  wound  shows  that  the  common  duct  is  free.     The 
wound  usually  closes  soundly  in  a  few  wetks,  though  occasionally 
persistent  biliary  fistula  calls  for  further  treatment 
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Cholecystectomy  must  never  be  performed  unless  the  common 
bile  duct  is  patent.  It  may  be  reqtiired  in  cases  of  persistent  biliary 
fistuhi,  or  when  the  gall-bladder  is  blocked  by  calculi  and,  although 
function  less,  causes  trouble.  The  incision  is  the  same  as  for  chole- 
cyslotomy  ;  the  liver  is  drawn  up  and  the  gall-bladder  fully  exposed  ; 
the  peritoneum  is  incised  along  each  side  of  it  from  neck  to  fundus, 
and  is  separated  by  the  handle  of  the  scalpel  The  gall  bladder  is 
now  readily  detached  from  below  up,  and  the  cystic  duct  is  divided 


Fig.  1 19.— Cbotecyxtenterostomy  with  Murphy't  baiton  (McBn,  Down  Broft-X 


between  two  ligatures.     The  small  flaps  of  peritoneum  are  united 
by  chromic  yut  after  any  bleeding  point  has  been  secured. 

Cholecystenterostomy. — This  operation  may  be  required  for 
pcrsistL-nt  biliary  fistula,  or  in  cases  of  permanent  occlusion  of  the 
common  duct,  which  cannot  be  relieved  by  cholecystotomy.  The 
incision  is  preferably  made  in  the  right  linea  semilunaris,  but  the 
seat  must  be  varied  according  to  the  exact  position  of  the  gall- 
bladder. The  galUbladilL-r  and  upper  j>art  of  the  jejunum  are  drawn 
up  into  the  wound  and  isolated  by  sponges.  The  anastomosis  may 
be  effected  by  Murphy's  button  {Kig.  119)  or  some  form  of  bone 
plate,     \Vhen  the  gall-bladder  has  been  incised,  its  contents  should 
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be  evacuated  before  the  anastomosis  is  effected.      For  a  desciipuoo 
of  the  steps  of  the  operation  of  anastomosis,  sec  p.  429. 

The  Surgery  of  the  Spleen 

splenic  and  peri-splenic  abscess 

Suppuration  in  or  round  the  spleen  may  occur  as  the  result  of 
injury,  or  in  connection  with  a  cyst.  Pya?inic  abscesses  are  not 
amenable  to  treatment.  Abscess  of  the  spleen  is  a  rare  condition, 
and  often  difficult  uf  diagnosis.  The  organ  is  enlarged,  and  there 
are  the  usual  signs  of  suppuration — high  fever,  chills,  rigors,  etc 
If  the  abscess  is  chronic,  enlargement  of  the  spleen  with  increasing 
p:illor  may  he  the  only  signs.  In  cases  of  doubt  exploraton'  puncture 
may  l>e  advisable ;  but  it  should  l)e  very  carefully  p>erforn»cd,  as  it 
sometimes  leads  to  severe  hiemorrhage.  If  pus  is  present,  it  must 
be  evacuated  and  the  cavity  freely  drained,  as  in  abscess  of  the  Uver. 

O'ST   OF   THE   SPLEEN 

Cysts  arc  rare,  and  are  usually  due  to  the  hydatid.  The  organ 
is  enlarged,  and  fluctuation  may  perhaps  he  detected.  In  the  case 
of  hydatid  cyst  a  similar  tumour  may  he  present  in  the  liver.  The 
cyst  must  be  opened  and  drained  j  but  if  this  fails  to  effect  a  cure* 
splenectomy  is  the  only  resource. 

CHRONIC    ENLARGEMENT   OF   THE   SPLEEN 

Malarial  enlargement  of  the  spleen  may  necessitate  removal  of 
the  organ  ;  but  if  the  enlargement  is  due  to  leucocythteraia,  this 
should  never  be  attempted,  as  all  the  patients  hitherto  subjected  to 
operation  have  succumlicd.  Occasionally  cases  are  met  with  which 
arc  not  traceable  to  cither  malaria  or  leucocythsmia,  and  the  origin 
of  which  is  doubtful ;  these  are  specially  suitable  for  operation  if 
causing  trouble. 


FLOATING    SPLEEN 

Floating  spleen  is  a  rare  condition  due  to  stretching  of  the 
peritoneal  folds,  and  is  usually  met  with  in  women  who  have  borne 
many  children.  The  sym])tams  are  very  similar  to  those  met  with 
in  floating  kidney,  with  the  addition  of  digestive  trouble.  The 
differcnliat  diagnosis  depends  in  the  main  upon  the  sha|>e  of  ihc 
tumour,  which  has  a  notch  in  its  anterior  border.     Twisting  of  the 
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pedicle  occasionally  results,  and  should  this  occur  the  patient 
exhibits  nlore  or  less  severe  symptoms  resembling  those  of  local 
peritonitis.  This  accident  may  lead  to  su]>puration  or  gangrene. 
If  a  (louting  spleen  causes  serious  inconvenience,  which  cannot  be 
alleviated  by  any  form  of  belt  and  pad,  it  should  be  removed. 


SPLENECrOMV 

This  operation  may  be  required  for  injury,  floating  spleen, 
chronic  enlargement  not  due  to  leucocylhcemia,  and  for  abscess  or 
cystic  disease,  which  free  incision  and  drainage  have  failed  to  cure, 
and  which  is  causing  grave  trouble.  The  incision,  which  must  be  of 
sufficient  length  to  give  the  surgeon  amjile  room,  is  made  in  the  left 
linea  semilunaris,  or  further  out,  according  to  tbe  requirements  of 
the  case.  Omental  and  other  adhesions  must  be  separated,  all 
bleeding  arrested,  and  the  spleen  carefully  isolated.  Care  must  be 
taken  that  the  organ  is  not  roughly  handled,  or  it  may  be  ruptured, 
and  dangerous  bleeding  result.  When  quite  free,  the  spleen  is  drawn 
out  of  the  wound  without  being  rotated,  so  as  to  avoid  twisting  the 
pedicle.  The  blood-vessels  are  carefully  isolated,  and  individually 
ligatured  with  silk,  and  the  pedicle  is  divided  half  an  inch  distant. 
The  alKiominal  cavity  is  cleansed,  and  the  wound  closed.  Splenec- 
tomy is  a  dangerous  operation,  and  should  never  be  undertaken 
without  urgent  cause.  The  gravity  of  the  procedure  increases  with 
the  size  of  the  organ  ;  the  most  successful  cases  have  been  those 
performed  for  floating  spleen. 
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Surgery  of  the  Pancreas 


PANXREATIC   CYST 

Etiology. — The  etiology  of  pancreatic  cyst  is  obscure,  and 
beyond  the  fact  of  its  association  with  previous  abdominal  injur)', 
the  causative  factors  are  unknown.  The  injury  may  have  occurred 
some  years  before  the  cyst  is  recognised. 

Pathology. — The  immediate  effects  of  an  injury  to  the  pancreas 
are  extravasation  of  bloud  and  rupture  uf  some  of  the  ducts,  and  it  is 
suggested  that  the  secretion,  cuntinually  poured  out  by  the  lorn 
ducts,  excites,  owing  to  its  irritating  nature,  chronic  inflammation  ; 
thus  a  cyst  with  a  fibrous  wall  is  formed,  which  increases  in  size  by 
continued  secretion  from  the  ducts. 

Gussentxiuer  thinks  pancreatic  cysts  are  the  result  of  the 
digestive  action  of  the  pancreatic  juice  on  a  diseased  pancreas,  a 
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small  cyst  being  formed  into  which  hiemorrhage  may  oens. 
Boechel  suggests  that  the  tumour  is  really  a  retention  cyst,  the 
duct  being  strictured  as  the  result  of  inflammation  spreading  iloof 
it  from  its  intestinal  orifice. 

The  fluid  is  alkaline,  clear,  turbidt  or  greenish  in  colour,  irilB 
sp.  gr.  loio  to  I020,  and  contains  1.5  to  3  per  cent  of  albunxii 
mucin,  and  a  sugar  ferment,  with  tyrosin  and  urea.  The  fiuid  i* 
amylolytic,  and  may  emulsify  fats.  Haemorrhage  into  a  panaeauc 
ryst  is  not  unramnion,  and  may  be  very  dangerous. 

Symptoms. — The  general  health  of  the  patient  suffers  in  i 
niarkud  degree,  and  there  is  progressive  emaciation  and  loss  of 
strength.  There  is  a  distinct  globular  and  smooth  tumour  in  the 
epigastric  region,  tending  rather  to  the  left  side  ;  it  mo\-es  with  the 
liver,  and  lies  behind  and  between  the  stomach  and  tra^s^■cIi: 
colon,  the  position  of  which  raay  be  ascertained  if  necessary  bf 
inflation  with  hydrogen  gns,  or  by  water  introduced /Vr  rci'/««.  A 
sudden  increase  in  the  size  of  the  tumour  is  suggestive  of  harmcf- 
rhage.  Jaundice,  due  to  pressure  on  the  common  bile  duct,  is 
occasionally  noticed.  i 

Fluctuation    may   be   present,  and   Pitt  and    Jacobson   adrisefl 
examination  for  it  in  the  posterior  infra-costal  region  ;  should  it  tbeti  ™ 
appear  probable  that  fluid  is  present,  a  needle  may  be  carefull? 
introduced  to  confirm  the  diagnosis.     The  fluid  withdrawn  must  be 
examined  wilh  the  view  of  ascertaining  its  real  nature. 

Aspiration  anteriorly  is  dangerous,  as  the  needle  will   probably 
traverse   the  stomach  or  colon.      Peritonitis  or  rupture  of  tJie  c) 
has  been  thus  occasioricd. 

Treatment.- — If  the  cyst  can  be  detected  posteriorly  and 
nature  ascertained,  it  should  be  opened  and  freely  drained  in  Ih 
situation  ;  failing  this,  the  abdomen  must  be  oi>ened  in  the  epigastric 
region  to  the  left  of  the  middle  line,  over  the  most  prominent  part 
of  the  tumour.  The  stomach  is  pushed  upwards  and  the  omentum 
drawn  lo  one  side,  or,  if  this  he  found  impossible,  removed.  The 
cyst  is  now  emptied  and  sutured  to  the  parietal  wound.  If  the 
cy.st  be  not  very  tense,  it  may  be  left  for  three  or  four  days  until 
adhesions  have  formed  between  it  and  the  al>dominal  wall. 


J 


The  Surgery  of  the  Stomach 
pyloric  obstruction 


d 


Etiology. — Stricture  of   the  pylorus   may  be  due  to    cancer, 
fibroid  thickening  of  the  submucous  coat,  contraction  of  a  healed 
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ulcer,  or  to  pressure  from  without  due  to  implication  by  a  tumour 
or  peritoneal  adhesions^     Cancer  ib  the  most  usual  cause. 

The  symptoms  are  necessarily  somewhat  modified  in  their 
aculeness  and  severity,  according  to  the  precise  nature  of  the 
obstruction,  and  hence  the  tightness  and  rapidity  of  its  forma- 
tion. 

The  history  is  shorter,  and  the  symptoms  more  acute  and  severe, 
in  cancerous  obstruction-  than  in  that  due  to  non-malignant  affec- 
tions. A  history  of  ulcer  does  not  necessarily  imply  that  cicatricial 
contraction  is  the  cause  of  the  obstruction,  since  cancer  not  infre- 
quently develops  in  the  seat  of  an  old  ulcer.  Simple  fibrous 
thickening  and  peritoneal  adhesions  usually  give  a  history  of  long 
duration,  and  both  are  rare  instances  of  obstruction. 

The  stomach  may  be  found  displaced  downwards  if  a  tumour  of 
the  pyluruSj  not  being  fixed  by  adhesions,  has  dragged  on  it. 

The  stomach  is  dilated  ;  the  area  of  the  note  is  increased  propor- 
tionately to  the  degree  of  dilatation,  which  may  be  made  evident,  if 
necessary,  by  inflation  with  hydrogen  gas,  or  by  administering  a 
carbonate,  followed  by  an  acid  mixture,  but  this  is  not  to  be  recom- 
mended. Dilatation  of  the  stomach  is  accompanied  by  anorexia, 
dyspepsia,  flatulence,  acidity,  and  vomiting.  The  vomit  is  often 
very  copious,  and  gushes  out  of  the  mouth  without  any  trouble  or 
retching.  Vomiting  occurs  some  lime  after  food^  and  not  snmiedi- 
alely,  as  is  usually  the  case  when  the  cardiac  orifice  is  obstructed. 
The  vomited  matter  is  acid,  frothy^  sour  smelling,  and  contains 
sarcinae.  Pain  after  food  is  fairly  constant ;  it  is  of  a  neuralgic 
character,  and,  in  cases  of  cancer,  is  usually  diffusCj  colicky,  and 
severe.  Hcematemesis  is  not  uncommon,  and  if  profuse  or  per- 
sistent, points  to  obstruction  by  cancer,* 

The  presence  of  a  definite  tumour  favours  the  diagnosis  of  cancer, 
but  does  not  necessarily  confirm  it  ;  nor  must  failure  in  its  detection 
be  taken  as  negativing  new  growth,  since  it  may  be  concealed  by 
the  liver. 

In  all  cases  of  pyloric  obstruction  decline  in  health  and  strength, 
and  rapid  emaciation,  are  very  marked — more  so  in  cancer  than  in 
the  simpler  forms. 

Operative  treatment — The  operative  treatment  of  pyloric 
obstruction  depends  un  whether  the  cause  is  of  a  simple  or  malig- 
nant nature.  In  the  former  case,  pyloro-plasty  or  Lorefa's  operation 
may  be    undertaken,  provided   the    patient's   condition    is   serious 

'  For  a  further  account  of  the  symploiiis,  the  reader  is  rcfcn^  to  a  work  oa 
Medicine 
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enough  to  warrant  the  undoubted  risks  attending  these  proceJuns 

(p.  382). 

In  cases  of  cancer,  the  surgeon  who  moderates  his  opentJK 
ardour,  and  confines  himself  to  some  comparatively  simple  procedure 
whereby  he  may  hope  to  confer  material  benefit  for  the  remaining 
months  of  life,  will  show  the  most  judicial  and  humane  mind  To 
operate  on  all  cases  of  cancerous  obstruction  is  not  only  to  sacriiifc 
life  unneccss;irily,  but  brings  deser\cd  discredit  on  the  operator.  As 
regards  this  (question,  it  is  impossible  to  do  more  than  indicate  the 
general  lines  on  which  the  surgeon  should  proceed  in  forming  his 
judgment.  In  no  case  should  an  operation  be  performed  if  the 
patient  is  rapidly  sinking,  is  the  subject  of  extensive  deposits  in  tbr 
liver,  or  of  any  organic  mischief  of  the  kidneys,  or  has  diabetes. 
The  obese  and  aged  are,  in  all  cases,  bad  patients  for  operation,  ll 
the  general  health  is  fairly  good,  and  relief  has  not  been  obtained 
by  dieting,  washing  out  the  stomach,  and  ordinary  medical  trealmcni, 
and  especially  if  vomiting  is  severe  and  constant,  an  operation  may 
be  undertaken.  In  cases  of  malignant  disease  requiring  relief  by 
operation,  gastro  enterostomy  (sec  p.  382)  should  be  performed,  for 
attempts  at  radical  cure  by  removal  of  the  growth  have  been 
uniformly  unsuccessful. 
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GASTRIC   ULCER — PERFORATION    OF   THE   STOMACH 

Acute  ulcer  of  the  stomach  may  run  its  course  without  detec 
until  sudden  perforation  occurs.  In  the  absence  of  adhesions 
gastric  contents  esca[.>e  into  the  general  peritoneal  ca\-ity  causing 
intense  pain,  which  commences  suddenly  in  the  epigastrium,  and 
is  followed  by  marked  collapse,  and  a  speedily  fatal  termination 
from  acute  peritonitis.  In  some  cases  a  chronic  ulcer  which  may 
have  long  caused  une(|uivoca!  signs  may  lead  to  rupture.  If 
adhesions  are  present,  [xerforation  leads  to  perigastric  suppurati 
Adhesions  are  more  likely  to  form  if  the  ulcer  is  situate  posterio 
the  anterior  surface  being  in  apposition  with  the  abdominal 
only. 

Operative  treatment. — If  sudden  perforation  occurs  and  the 
slate  of  the  ])atient  warrants  surgical  interference  the  abdomen 
should  be  opened  in  the  middle  line,  the  rent  sought  for,  its 
margins  pared,  or  the  whole  .seat  of  disease  removed  and  the  wo 
closed  by  Czerny's  or  I^inilK:rt's  sutures.  If  the  ulcer  is  poste 
or  if  there  are  many  vascular   adhesions,  the  operation   is  one 

greatest  difficulty  and  danger.     After  the   sutures   have 
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introduced  the  abdominal  cavity  must  be  thoroughly  cleansed,  and 
a  drainage  tube  shotiUJ  l>€  inserted.  The  patient  must  be  fed  by 
the  rectum  for  ihe  first  foiir  or  five  days,  when  small  quantities  of 
fluid  may  be  given  by  the  iiiuuih. 


PERIGASTRIC   ABSCESS 

Perigastric  suppuration  is  rare ;  in  the  vast  majority  of  cases  it 
occurs  as  the  result  of  perforation  of  a  chronic  ulcer,  but  in  a  small 
minority  from  the  pret-cnce  of  cancer,  of  gull-stones,  and  sometimes 
after  injury  or  from  unknown  causes.  The  pus  is  deeply  situated 
near  the  diaphragm,  usually  in  the  left  hypochondrium,  and  is 
limited  laterally  by  the  spleen  and  falciform  ligament  of  the  liver, 
and  below  by  the  slomach  whiih  is  adherent  to  Ihe  liver  and 
ab.Iominal  wall.  The  quantity  of  pus  may  be  considerable,  and  the 
abscess  may  perforate  the  diaphragm,  setting  up  pyopneumothorax, 
pulmonar)'  abscess  or  pericarditis,  the  symptoms  of  which  are  liable 
to  mask  the  real  nature  of  the  mischie£  Such  abscesses  may  be 
tympanitic. 

S3rniptomS. — The  patient  is  perhaps  known  to  have  had 
chronic  gastric  ulcer,  or  the  history  loads  to  this  diagnosis.  The 
advent  of  suppuration  is  ushered  in  by  marked  collapse,  intense 
epigastric  pain,  and  the  usual  signs  of  perforation  of  the  stomach  or 
intestine,  the  physical  signs  bt-ing  however  more  limited  to  the 
epigastric  region.  When  the  collapse  passes  off  there  is  high  fever 
of  the  remittent  type.  The  pain  is  persisient,  and  there  may  be  an 
area  of  dulness  rarres[uin(Iing  with  the  situalion  of  the  abscess  j 
or,  should  the  stomach  have  been  perforated,  there  may  be  a 
tympanitic  note  from  escape  of  gas.  As  a  rule  no  tumour  can  be 
fell  owing  to  the  depth  of  the  abscess.  As  ihe  pus  increases  in 
quantity  the  diaphragm  may  be  j}ushed  up,  the  bases  of  the  lungs 
compressed,  and  the  livur,  spleen,  and  stomach  slightly  displaced. 
Pericarditis,  leit  pleural  effusion,  or  pyopneumothorax  may,  as 
already  stated,  complicate  the  case. 

Treatment.^Karly  operaiion  and  evacuation  of  the  pus  and 
free  drainage  offers  the  only  chance  of  success.  The  incision 
should  be  made  in  the  middle  line  in  front  unless  there  is  evidence, 
confirmed  by  aspiration,  that  the  abscess  can  be  reached  from 
behind.  If  the  abscess  has  already  opened  into  the  chest,  the 
removal  of  a  piece  of  rib,  as  for  empyema,  will  be  necessary.  If  a 
perforated  ulcer  should  be  found  the  area  of  disease  must  l»c 
removed  and  the  slomach  sutured. 
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OPERATIONS   ON   THE   STOMACH 
LORETA's   OPERATION DIGITAL   DILATATION    OF   THE   FYXORUS 

The  stomach  having  been  washed  out  with  warm  sterifised 
water,  and  the  patient  anaesthetised,  the  abdomen  is  opened  by  aa 
oblitjue  incision  beginning  to  the  right  of  the  middle  line,  jnsl 
below  the  xiphoid  cartilage,  and  carried  to  just  below  the  cartilagr 
of  the  ninth  left  rib.  The  pylorus  is  drawn  up  into  the  wound; 
iidhesionSj  if  present,  are  carefully  separated,  and  the  stomach  b 
inci-sed  parallel  with  its  long  axis  in  the  centre  of  its  anterior  wall, 
suih  incision  being  two  inches  long,  and  reaching  nearly  to  the 
pylorus,  lilei-ding  being  arrested,  the  index  finger  is  insinuatcti 
ihroiigh  the  pyloric  obstruciion — the  pylorus  being  steadied  by  the 
other  hand — and  as  dilatation  proceeds  a  second  finger  is  introduced 
or  a  female  urethral  difaior  may  be  carefully  used  instead.  The  dila 
tion  must  jjfoceed  skiwly  and  carefully  ;  the  stomach  is  cleansed 
nnd  the  wound  closed  as  in  the  operation  of  gaslrotomy  (p.  384). 

It  h:is  been  prfijiosed  that  Loreta's  operation  should  be  foUowwl 
by  scraping  a  carciiiuaiatous  mass  with  a  curette,  but  the  operatioo 
is  one  not  to  be  recommended. 


Fi'LOROPLASTV 

pyloroplasty  is  an  alternative  to  Loreta*s  operation.  MTicn  tfic 
pylorus  hiis  been  drawn  to  the  surface,  an  incision  is  made  alohg 
the  anterior  wall  dividing  the  first  inch  of  the  duodenum,  the 
pylorus,  and  one  inch  of  the  stomach  ;  the  wound  is  then  united 
vertically  by  a  double  row  of  LeniLert's  sutures.  The  indsion 
made  in  the  long  axis  of  the  pylorus  is  thus  convened  into  one  at 
right  angles  to  it.  Good  results  with  much  relief  have  been  thus 
obtained. 
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PVLORECTOMV 


Pylorectomy  aims  at  removal  of  the  disease  and  consequent 
attempted  cure.  It  is  therefore  only  of  avail  when  the  carcino- 
matous affection  is  strictly  limited.  Diagnosis  in  this  early  stage  is 
usually  impossible,  and  the  operation  is  therefore  in  deserved 
disrepute. 


GASTRO-EKTEROSTOMY 


Gastro-cntcrostomy  consists   in  establishing  an  artificial  com- 
munication between  the  stomach  and  small  intestine  through  which 
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the  gastric  contents  may  pass.  The  stomach  is  tinited  to  the  upper 
part  of  the  jejunum  (gastro-jcjunostomy)  in  preference  to  the 
duodenum  (gastro  duodenostomy),  as  the  jejunum  is  more  readily 
accessible,  and  is  not  (ixtd  against  the  spine.  The  stomach  having 
been  previously  washed  out,  the  abdomen  is  opened  between  the 
xiphoid  cartilage  and  the  umbilicus,  The  omentum  is  drawn  aside 
and  the  stomach  .ind  upper  part  of  the  jejunum  are  pulled 
up  into  the  wound  and  isolated  by  sptmges.  Union  is  best  effected 
by  some  form  of  bone-plate  or  Murphy's  button  ;  the  latter  allows  the 
operation  to  be  more  rapidly  performed — a  point  of  great  import- 
ance in  the  case  of  patients  whose  vital  powers  arc  at  a  low  ebb. 
The  after-treatment  is  the  same  as  for  gastrotomy. 
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Fta.  rv\ — Gastro-jcJaixMrtomy  by  mturirg.  The  ^toraAch  (.S^  ami  jejunum  (/)  have  been  [ndiied 
kmuiludinAlly,  and  the  lower  mar>[iiiA  of  the  inci^ioft*  liavc  httn  unilcJ  by  the  two  row*  uf 
Lemlicrt'k  luiures  ooe  potMng  throuuh  (he  ftero-muMruUr  ojaU  and  the  necoml  uniting 
the  mDi;»u»  mcnilrruie  (11).  A  «cnc^  cf  l^inttcn'%  Mitunes  (/•)  h;ive  Wen  in-^ned  through  tba 
•ercMuiucuLu  coot  on  the  opposite  wtc  aod  only  rcnuun  tu  be  t)e«l  (Wiiriiigl 

Jejunostomy  is  an  alttrnative  to  gastro-entcrosioniy,  but  the 
latter  is  the  preferable  operation,  since  it  allows  food  lo  be 
taken /Vr  t'/Vw  na/uni/es,  and  hence  gastric  digestion  is  accomplished 
The  risk  attending  the  two  operations  is  about  equal.  Jejunostomy 
consists  in  opening  the  abdomen  and  uniting  the  upper  part  of  the 
jejunum  to  the  peritoneum  and  skin  as  in  Littre's  coloiomy  (p. 
4^2).  The  gut  is  opened  about  the  fourth  day  and  the  patient 
fed  as  after  gastrostomy. 

Duodenostomy  has  been  recommended  instead  of  jejunostomy, 
but  its  adoption  is  negatived  by  the  facts  that  the  duodenum  is  fixed 
to  the  spine,  the  seat  of  the  artilicial  opening  is  near  the  cancerous 
pylorus,  and  moreover  the  esc^ipe  of  bile  through  the  wound,  which 
is  certain  lo  occur,  causes  much  irritation  and  distress. 
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GASTROTOMY 

Gastrotoniy  consists  in  cutting  into  tUe  stomach  for  the  remoni 
of  a  foreign  body.     The  abdomen  is  opened  in  the  epigastric  regiifl 
or  by  the  same  incision  as  for  gastrostomy.     The  stomach  is  wd 
drawn  up  into  the  wound,  isolated  by  sponges,  and  incised  tnus- 
versely  to  its  iong  axis  midway  between  the  great  and  small  cuni- 
tures,   the  prueiise  place  of   incision    deixrnding    on    the   size  aftd 
situation    uf   die   foreign   body.       Hiemorrhage    from   the  div»ii^ 
stomach  is  often  free,  but  is  easily  arrested  by  torsiun.      The  forciji 
body  and  clots   are   removed   from   the   stomach   and   the  wound 
closed  by  Ij.'mbcrl"s  or  Czerny's  sutures  of  fine  silk,  care  being  taken 
that  the  peritoneal  surfaces  are  in  exact  apposition.     The  sutures 
should  be  distant  one-eighth  of  an  inch,  and  should  extend  one-ihiid 
of  an  indi  bcyund  each  end  of  the  incision ;  they  must  not  include 
the  mucous  cuat.      For  the  first  four  days  the  patient  must  be  fed 
by  the  howel,  a  little  ice  only  being  given  by  the  mouth  ;  at  the 
end  of  this  time  small  quantities  of  fluid  may  be  administered  by 
the  moutli,  and  after  a  fortnight  milk  puddings,  jelly,  and  broth  can 
be  taken. 


GASTROSTOMY 

Gastrostomy  consists  in  forming  an  artificial  opening  in  the 
stomach  in  order  to  feed  the  patient  when  the  cesophagus  b 
obstructed.  The  operation  is  clearly  indicated  as  soon  as  the 
patient  is  unable  to  take  any  solid  food ;  delay  beyond  this  tinjc 
has  too  frequently  brought  discredit  on  a  sound  operation.  In 
several  cases  in  whirh  I  have  performed  it  both  the  patient  and 
myself  have  had  ample  reason  to  be  sntisfied  with  the  result.  The 
abdomen  is  opened  by  an  incision  parallel  with,  and  an  inch  from 
the  margins  of  the  seventh,  eighth,  and  ninth  rib  cartilages  (Fig. 
19,  (7,  p.  84).  When  the  rectus  is  exposed  the  fibres  should  be 
separated  veriienlly  with  the  handle  of  the  .scalpel  and  the  fingers; 
the  peritoneum  is  incised  and  united  to  the  skin  by  a  ft-w  points  of 
suture.  The  stomach  is  brought  up  into  the  wound  as  near  the 
cardiac  end  as  possible,  the  liver  and  colon  being  pushed  a.sidc  if 
necessarj*.  If  the  artificial  opening  is  made  near  the  pylorus  the 
escape  of  the  gastric  contents  is  very  iroubli-some.  The  stomach 
is  best  fixed  to  the  abdominal  wall  in  the  following  way: — A  stout 
needle  on  a  handle  is  passed  through  the  abdominal  wall  one  inch 
distant  from  the  margin  of  the  wound,  then  through  the  stomach  wall, 


filing  up  fjeritoneal  anc]  muscular  coats  only,  ami  again  through  the 
-Inlominal  wall  from  within  outwards  about  an  inch  tlistant  from 
fce  point   of   entry;    the   needle   is    now  threaded  with   s:lk    and 

ithdrawn.  This  procedure  is  repealed  until  the  area  of  stomach 
completely    drawn    into   apposition    with    the    abdominal   wall, 

bout  six  sutures  being  usually  required  ;  the  ends  of  each  suture 
^re  then  tied  over  small  pads  of  gauze  placed  between  ihem  and  the 
skin.  A  second  set  of  sutures  is  used  to  unite  the  stomach  lo  the 
parietal  peritoneum  and  margin  of  the  skin.  When  all  the  sutures 
have  been  inserted  the  wound  is  much  puckered  and  about  one 
inch  long.  A  guiding  stitch  should  be  passed  through  the  stomach 
vral!  to  facilitate  the  second  stage  of  the  operation,  which  should  not 
he  [>erformed  for  about  four  days,  provided  the  patient's  cnnciition 
j»ermiis  of  such  delay.  The  se<!ond  stage  consists  in  making  a  verj' 
small  opening  into  the  stomach  with  a  sharp  knife,  slight  tension 
being  put  upon  the  guiding  stitch.  Through  this  a  No.  12  india- 
rubber  catheter  is  introduced,  through  which  the  patient  is  given  a 
little  warm  milk  ;  the  tube  is  clamped  with  a  bulldog  forceps  and 
retained  in  position  by  a  strip  of  plaster,  'i'he  patient  is  readily 
taught  lo  feed  himself,  a  funnel  being  attached  to  the  lube  for  this 
purpose.  Fluids  thickened  with  arrowroot,  powdered  biscuit,  or 
pounded  meat  and  fish  may  be  given.  If  the  condition  of  the 
patient  is  very  grave,  and  feeding  by  the  rectum  between  the  first 
and  second  stages  of  the  operation  is  insufticicnt,  small  quantities 
of  milk  or  beef-tea  may  be  introduced  into  the  stomach  through  an 
aspirating  needle,  which  is  made  10  puncture  the  wall  obliquely,  so 
that  the  gastric  contents  cannot  escape. 


Peritonitis 


TUBERCULAR    PERITONITIS 


Tubercular  peritonitis  is  more  common  in  males  than  females, 
and  bcfure  than  after  thirty  years  of  age.  It  presents  ityelf  in 
various  aspects,  which  arc  not  all  equally  amenable  to  operation  or 
menacing  to  life. 

Morbid  anatomy. — Tubercular  peritonitis  may  occur  in  a 
diffuse  miliary  form,  accomiianicd  by  considerable  effusion  of  turbid 
serum,  and  may  complicate  general  miliary  tuberculosis  {itnms  or 
(isciiic  form)',  the  nodules  are  scattered  over  the  peritoneum  and, 
by  confluence,  may  form  masses  of  considerable  size.  In  niher 
cases    the    tubercle    is    more    limited    in    its   distribution,    being 
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aggregated  into  masses  matting  together  coils  of  intestine  lod 
omentum.  The  tubercular  masses  may  undergo  caseation  with 
accompanying  supimration  and  abscess  i^m^purativt  or  uiarahu 
form).  Owing  to  the  chronic  nature  of  the  disease  the  masses  are 
usu.iUy  loc;ihsL'd  by  adliesions,  and  the  resulting  suppuration  li 
therefore  limited.  'i'he  abscess  may  burst  into  a  coil  of  gyt, 
externally,  or  may  spread  widely  through  the  planes  of  connecUvc 
tissue.  In  "C^x:  fibrous  form  the  tubcrrular  foci  tend  to  dry  up  and 
undergo  spontaneous  cure  with  ihe  formation  of  new  tibrous  tissue 
The  abdominal  contents  may  be  extensively  adherent  to  the 
paricles,  and  hence  great  care  must  be  observed  in  the  performaQCC 
of  laparotomy. 

Symptoms. — The  clinical  features  vary  with  the  course  of  the 
marbid  |iht.-nomeria.  In  most  cases  the  onset  is  iubidious,  the 
history  often  indicating  that  the  patient  has  had  mild  abdominal 
attacks  which  have  become  more  severe  and  been  separated  by 
shorter  intervals,  during  which  the  patient's  general  health  has  bet-n 
indifierent.  >Vhcn  the  disease  is  established  there  is  more  or  less 
pain  and  discomfort,  with  distension  of  the  belly.  The  masses  of 
tuberculous  material  may  be  plainly  fell,  and  fluid,  either  free  in 
the  abdominal  cavity,  or  localised  by  adhesions,  may  also  be  present. 
In  these  situations  there  is  dulness  on  percussion.  I))'spepiic 
symptoms  with  irregularity  of  the  bowels — diarrhoea  predominating 
— are  prominent  signs.  The  patient  suffers  in  general  health,  and 
there  is  slight  nocturnal  fever  with  possible  evidence  of  tubercular 
mischief  in  the  lungs  or  elsewhere.  Owing  to  the  involvement  of 
coils  of  gut  in  the  tubercular  masses,  or  their  constriction  by  bands 
of  lymph,  intestinal  obstruction  may  be  caused  ;  operating  on  such 
a  case  sent  me  by  Dr.  Martin  of  Mill  Hill,  I  found  the  lower  end 
of  the  ileum  occluded  by  a  band  of  lymph,  and  the  whole  peritoneum 
thickly  studded  with  tubercle.  The  patient,  a  boy  aged  five,  made 
an  excellent  recovery,  the  tubercular  mischief  was  arrested,  and 
four  years  afterwards  he  was  quite  well. 

Treatment  by  laparotomy. — Laparotomy  gives  the  best 
results  in  those  cases  which  are  marked  by  considerable  serous 
effusion.  No  operation  should  of  course  be  undertaken  in  hopeless 
cases,  or  when  tiiere  is  advanced  tubercle  in  other  organs. 

The  abiiomen  should  be  opened  in  the  middle  hne,  the  fluid 
evacuated,  the  peritoneum  cleaned  by  sponging,  and  iodoform 
dusted  over  tne  tul»ercular  area.  The  al:>do[ninal  wound  is  then 
sutured  without  drainage.  In  localised  abscess  the  cavity  must  be 
freely  opened  and  six)nged  to  remove  as  much  tubercular  materii 
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as  possible,  care  being  taken  that  adhesions  are  not  broken 
down.  The  cavity  is  then  treated  with  iodoform  emulsion  and 
drained. 

ACUTE  SEPTIC   PERITONITIS 

Acute  septic  peritonitis  may  follow  on  any  penetrating  injury  of 
tne  abdomen  in  consequence  of  the  introduction  of  pyogenic  and 
infective  organisms.  It  may  ali»o  arise  from  inflammation  of  the 
vermiform  appendix,  laceration  or  pathological  perforation  of  the 
viscera  or  intestine,  as  an  accompaniment  of  acute  intestinal  ob- 
struction, or  of  ulceration  and  cancer  of  the  intestine;  or  it  may  be 
secondary  to  rupture  of  a  cyst,  septic  diseases  of  the  female  genera- 
tive organs,  or  general  pyaemia.  When  peritonitis  is  due  to  lesions 
primarily  arising  within  the  abdomen,  the  causative  agent  appears 
to  be  the  bacillus  coli  communis.  This  organism  is  normally 
present  in  the  intestinal  canal,  and  in  healthy  conditions  does  nut 
manifest  pathogenic  properties^  but  if  it  escapes  through  a  perfora- 
tion or  through  intact  but  damaged  intestinal  walls,  it  exerts  powerful 
irritant  and  toxic  cfTects. 

Morbid  anatomy.  —  Feritoniiis  may  be  general  or  local, 
according  to  the  nature  and  duration  of  its  cause.  When  the 
cause  is  acute,  as  in  perforation  of  the  vermiform  appendix,  the 
resulting  peritonitis  is  widespread;  but  in  subacute  mischief  the 
secondary  inflammation  of  the  serous  membrane  is  limited  by 
adhesions  which  render  the  prognosis  more  hopeful.  The  abscess 
thus  formed  is  frequently  tympanitic  from  the  presence  of  gas,  with 
or  without  rupture  of  the  gut ;  the  pus  is  always  extremely  offensive 
and  may,  if  jjorfoTation  has  occurred,  be  mixed  with  fascal  matter. 

Non-suppurative  peritonitis  is  characterised  by  intense  conges- 
tion of  the  membrane  which  loses  its  natural  polish  and  smooth- 
ness and  is  covered  with  lymph  ;  this  is  present  in  greatest 
abundance  along  the  lines  of  contact  of  neighbouring  coils  of 
intestine.  Organisation  of  this  lymph  leads  to  permanent  malting 
of  the  coils  to  each  other,  to  the  parietes,  or  both.  Bands  and 
bridles  may  thus  l>e  formed  Avhich  may  subsequently  cause  acute 
strangulation  of  the  bowel  (see  p.  405). 

Ssrmptoms. — The  signs  of  acute  peritonitis  may  come  on 
more  or  less  gradually,  but  if  due  to  sudden  perforation  of  a  viscus 
they  are  rapidly  developed.  The  patient  is  seized  with  severe  pain, 
JnteRse  collapse,  and  the  other  usual  signs  of  such  an  accident  A 
rigor  and  sudden  rise  of  tem[)eTaiure  is  not  uncommon. 

Pain  is  general  and  is  accoii  panied  by  cutaneous  hypenssthesia. 
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but  if  the  mischief  be  localised  the  pain  is  most  severe  over  its  seat 

The  suffering  may  he  intense  and  agonising,  especially  in  case*  of 
acute  perforation.  If  the  i>eriionitis  is  consequent  on  obstniction 
uf  ihe  bowel,  pain  due  to  this  cause  is  also  present. 

Vomiting  and  nausea  are,  independently  of  any  obstruction, 
persistent,  and  thirst  is  verj*  troublesone.  The  patient  exhibio 
the  condition,  so  characteristic  of  severe  intra-abilominal  mischief, 
known  as  peritonism — the  face  is  piile  and  drawn,  the  expressior 
anxious  and  pregnant  with  the  consciousness  of  the  severity  of  tbc 
malady ;  the  surface  of  the  body  is  cold,  the  pulse  small,  hard,  and 
wiry,  and  the  respirations  are  thoracic  and  shallow. 

The  patient  lies  in  the  dorsal  position  with  the  legs  and  thigh* 
drawn  up  to  relax  the  abdomen,  which  is  retracted,  flattened,  and 
board-like,  though  later  on  it  may  be  much  distended.  Constipa- 
tion is  the  rule  and  the  excretion  of  urine  is  diminished- 

The  bodily  temperature  varies :  in  acute  obstruction  or  per- 
foralioii  it  may  be  subnormal,  but  in  peritonitis  of  puerperal  origin 
and  that  due  to  appendicitis  or  contamination  from  withuut,  it  is 
usually  high. 

As  the  disease  progresses  the  patient  falls  into  the  typhoid 
state  J  the  heart  fails,  the  tongue  is  dry,  brown  and  loaded  mlh 
sordcs,  and  iIr-tc  is  great  nervous  prostration  with  restlessness  and 
jactitation.  The  causes  leading  to  the  fatal  issue,  which  may  occur 
in  a  few  hours  or  be  postponed  for  a  week,  are  absorption  of  the 
toxines  of  the  organism  present,  and  great  distension  of  the  intes- 
tines in  consequence  of  paralytic  obstruction — conditions  which 
may  be  ameliorated  by  operation. 

Treatment. — -In  all  operations  on  and  injuries  involving  the 
peritoneal  cavity,  the  oli.ser\ance  of  strict  asepsis  will  prevent  ilw 
occurrence  of  peritonitis. 

When  peritonitis  has  occurred  pain  may  be  relieved  by  solid 
opium  or  hypodermic  injections  of  morphia,  but  the  drug  must  only 
be  given  with  the  view  of  relieving  [>ain  and  not  as  a  remedy  for 
the  condition  as  is  too  often  done.  Food  by  the  stomach  must  be 
given  in  small  quantities  and  should  always  be  peptonised.  The 
bowel  should  be  emptied  by  a  s;dine  purge  ;  but  when  the  disease 
is  fully  established  purgatives  must  be  avoided,  and  they  are,  of 
course,  conlra-indicated  if  the  peritonitis  is  secondary  to  intestinal 
obstruction. 

Thirst  can  be  relieved  by  rectal  injections  of  hot  water.  .  Hot 
fomentations  to  the  abdomen  afford  marked  relief  and,  if  the 
disease  is  local,  leeches  may  be  serviceable. 
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Operative  treatment. — Ix>cali5cd  suppurative  peritonitis  must 
be  treated  like  an  ordinary  abscess,  by  free  ineisiun,  drainage,  and 
irrigation,  great  care  being  taken  that  adhesions  are  not  broken 
down  and  the  mischief  thereby  diffused  In  these  cases  the 
prognosis  is  good. 

Uiflfuse  septic  peritonitis  demands  an  incision  in  the  middle 
line,  evacuation  of  the  putrid  fluid,  flushing  with  normal  saline 
solution,  and  thorough  cleansing  of  the  abdominal  cavity  by  spong- 
ing— special  attention  being  paid  to  the  flanks,  iliac  foss?e,  and 
pelvis.  These  parts  may  be  freely  dusted  with  iodoform,  and  a 
glass  drainage  tube  should  be  introduced  into  the  rccto-vesical  pouch. 

If  the  intestine  is  greatly  distended  with  flatus,  the  looj^s  should 
be  obliquely  punctured  with  a  small  hollow  needle  ajid  emptied. 
If  this  method  is  not  effectual,  an  incision  should  be  made  opposite 
the  mesenteric  attachment  and  the  contents  ev:icu;UL*d,  the  wound 
being  closed  or  converted  into  an  artificial  anusj  according  to  the 
condition  of  the  patient 

This  procedure  is  no  doubt  severe,  but  under  the  circumstances 
gives  the  best  chajice  of  success.  Abdominal  section  lor  acute 
diffuse  peritonitis  is  always  performed  under  the  worst  possible 
conditions,  and  every  effort  must  be  made  to  nunirnise  shock  and 
carry  out  the  necessary  manipulations  with  as  little  delay  as 
possible,  for  such  patients  cannot  stand  a  prolonged  operation  or 
deep  anaesthesia. 

The  after-treatment  is  practically  that  of  all  abdominal  opera- 
tions. It  is  to  be  natcd  that  the  abdominal  wound  frequently 
suppurates  and  causes  some  troul>ic  at  first;  but  if  the  palient 
recovers,  it  hcab  soundly  by  gratiulation. 

APPENDICITIS   AND  PERlTypH LITIS 

Inflammation  originating  in  the  vermiform  appendix  is  known 
as  appendicitis.  Perityphlitis  is  the  name  given  to  inflammation 
arising  outside  the  cKcum,  as  a  consequence  of  some  abnormal 
condition  of  its  walls.  Appendicitis  is  the  more  common  condition 
and  leads  to  the  severer  clinical  symptoms,  which  arc,  in  both  cases, 
of  similar  nature. 

Causes. — Perityphlitis  may  be  due  to  ulceration  or  cancer  of 
the  wall  of  the  Ciecum.  The  lodgment  of  a  foreign  body  in  the 
caecum  or  appendix  may  lead  to  ulceration  and  even  perforation. 
In  most  cases,  appendicitis  is  due  to  shortness  of  the  mesentery  of 
the  appendix,  which,  especially  if  the  cisecum  becomes  at  any  time 
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unduly  distended,  becomes  twisted.  When  the  appendix  is  thn? 
bent  upon  itself,  mucus  accumulates  in  the  lube  and,  the  circulaiiofi 
being  impaired,  a  catarrhal  condition,  possibly  leading  lo  olcera- 
tioni  is  occasioned.  If  the  twist  be  very  acute,  gangrene  and 
perforation  will  speedily  occur. 

Appendicitis  is  essentially  a  disease  of  early  life,  the  great 
majoriiy  of  cases  occurring  before  thirty,  and  many  in  much 
younger  patients.  Males  are  more  liable  than  females  in  the 
proportion  of  three  to  one.  Constipation,  overloading  of  ibc 
cnecuni,  and  exposure  to  cold  are  frequent  exciting  causes. 

Morbid  anatomy. — The  morbid  changes  in  the  appendix 
depend  upon  the  actual  cause  and  acuteness  of  the  inflammation. 
If  the  bending  of  the  tube  or  impaction  of  a  foreign  body  be  not 
very  severe,  a  certain  degree  of  catarrh  is  excited  and  the  patient 
suffers  from  repeated  inflammatory  attacks  {rthpsing  apf^tndicitisy 

Under  these  circutnst:uices  the  repealed  congestion  leads  to 
thickening  of  the  walls  of  the  tube,  to  dilatation  of  its  canity  by 
retained  mucus  with  clubbing  of  the  end,  and  usually  to  adhesions 
binding  it  to  surrounding  parts.  The  mucus  retained  in  the  tube 
may  become  inspissated  and  form  small  masses  of  considerable 
density,  exactly  like  foreign  bodies  {firxal  caicuhids).  If  the  con- 
dition remains  unrelieved,  ulceration  and  perforation  may  occur, 
leading  to  the  formation  of  a  localised  abscess  or  diffuse  septic 
peritonitis.  It  must  be  remembered  that  the  appendix  is  com 
plet^ly  iiurruunded  by  peritoneum,  and  hence  all  inflaniuiaiion 
round  it  is  pcritoniiic. 

If  localised  abscess  forms  in  the  iliac  fossa  it  gradually  ap- 
proaches the  surface  in  the  neighbourhood  of  liie  anterior  superior 
iliac  spine.  In  chronic  suppuration  such  an  abscess  may  attain  a 
very  large  size  and,  passing  upwards  by  the  colon,  may  point  in  the 
loin  like  a  renal  ur  lumbar  abscess ;  or  it  may  pass  downwards  into 
the  pelvis  and,  in  rare  cases,  oi>cn  into  the  bladder  or  vaginx 
Pcriiyphlitic  abscess  may  also  burst  into  the  bowel,  or  the  delicate 
adhesions  may  give  way  and  the  pus  escape  into  the  general 
peritoneal  cavity.  In  cases  of  acute  gangrene  and  perforation  of 
the  appendix,  the  advent  of  severe  pain  and  acute  general  peri- 
tonitis are  the  first  indications  of  mischief.  The  pus  of  p>erityphlitic 
abscesses  is  intensely  foul  and  may  be  mixed  with  fa;cal  matter, 
either  because  perforation  of  the  gut  was  the  primar)'  cause  of  the 
mischief  or  because  the  abscess  has  perforated  its  wall.  These 
collections  of  pus  may  contain  large  quantities  of  gas,  so  that  the 
swelling  is  tympanitic. 
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S3rtnpt0ins. — The  symptoms  vary  in  severity  within  wide 
limits,  their  acutcncss  and  gravity  being  dependent  on  whether  there 
b  simple  catarrh,  or  perforation  and  gangrene,  with  acute  or  chronic 
abscess;  and  if  the  abscess  be  acute,  on  whether  the  pus  is  limited 
by  adhesions,  or  excites  diffuse  general  peritonitis  in  their  absence. 

The  history  is  sometimes  negative,  but  there  may  be  distinct 
evideni'e  of  previous  attacks,  sometimes  so  slight  that  the  patient 
has  taken  but  little  notice  of  them.  Climnic  constipatiun  and 
dyspeptic  symptoms  are  by  no  means  uncommon,  and  the  synipioms 
may  be  preceded  by  some  days  of  constipation.  The  [jaiienl 
complains  of  pain  and  tenderness  on  pressure  in  the  right  iliac 
fossa,  where  there  is  some  sense  of  rcsisLonce. 

In  the  majority  of  cases  the  symptoms,  although  pronounced 
and  giving  cause  for  grave  anxietVt  are  not  very  severe.  The 
course  is  subacute,  and  the  attack  clears  up  in  a  week  or  ten  days, 
perhaps  never  to  return,  but  more  often  tn  be  fcHlowed  at  shorter 
and  shorter  intervals  by  others,  until  some  surgical  interference  is 
needed  not  only  to  rid  the  patient  of  a  cause  of  chronii;  ill  health, 
but  to  ensure  him  against  an  acute  perforative  attack  which  may  at 
any  time  occur. 

If  there  is  much  inflammatory  exudation  a  definite  mass  may 
be  felt,  but  in  many  cases  this  is  absent.  The  pain,  on  pressure,  is 
most  marked  at  a  \K>inl  midway  between  the  umbilicus  and  anterior 
superior  iliac  spine  (M'Burney's  point).  The  patient  lies  on  his 
back,  with  the  legs  drawn  up  to  relieve  the  tension  uf  the  abdominal 
wall.  There  is  thirst,  nausea,  slight  vomiting  which  never  l>cronies 
stcrcoraceous,  and  constipation.  The  temperature  is  raised  about 
2^  or  3''  F.  or  even  higher. 

As  a  rule,  such  symptoms  gradually  subside  under  treatment, 
but  should  suppuration  occur,  they  deepen  and  a  distinct  tumour 
is  felt  in  the  iliac  region. 

In  more  acute  cases  the  symptoms  arc  essentially  the  same. 
The  onset  is  more  sudden  and  the  temperature  rises  to  104'  or 
105^  K  There  is  some  degree  of  iymp;mjles  and  the  usual  signs 
of  local  peritonitis,  A  mass  may  be  felt  in  the  right  iliac  foss;i 
and,  as  the  abscess  increases  in  size  and  approaches  the  surface, 
the  abdominal  wall  becomes  red  and  ledemutous.  The  general 
condition  of  the  patient  is  one  of  prostration,  and  there  is  marked 
peritonism.  The  pulse  is  rapid,  and  the  tongue  furred  with  a 
tendency  to  dr>-ness.  If  relief  be  affordtd  by  evacuation  of  the 
pus,  the  local  and  general  symptoms  rapidly  improve,  but  in  some 
cases  fatal  peritonitis  results  befure  anything  can  be  done.     Some- 
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times  these  cases  are  ultra-acute ;  the  apj>endix  becomes  suddenly 
gangrenous  and  the  patient  dies  within  twenty-four  hours  of 
seizure. 

Diagnosis. — Appendicitis  may  be  mistaken  for  typhoid  fc« 
the  diagnosis  betwet,*n   the  two   condiliuns  depentling  on  the 
scnce  of  diarrhoea,  and  the  rash  in  the  latter,  and  the  general  coi 
of  the  constitutional  symptoms. 

Intestinal  ohsiruction,  especially  ilco-csecal  intussusception,  is 
sometimes  confounded  with  appendicitis ;  the  diagnosis  mainly 
turns  ui)on  the  obstinate  constipation  (or  bloody  diarrhcea  in  the 
case  of  intussusception)  and  vomiting  which  distinguish  intestinal 
obstruction,  while  the  peritoneal  symptoms  are  more  e^^dcnt  in 
appendicitis. 

Prog"nosis. — A  mild  subacute  attack  of  appendicitis  usuaRy 
subsides  in  about  ten  days,  and  in  exceptional  circumstances  the 
patient  has  no  other.  More  usually,  one  attack  is  the  precursor  of 
others  which  follow  at  uncertain  and  gradually  shortening  intervals, 
each  attack  being  usually  more  severe  than  its  predecessor.  Per- 
manent recovery  may  ensue  after  many  attacks,  but  it  is  injudicious 
to  trust  to  such  a  possibility,  since  the  subjects  of  relapsing  appen- 
dicitis are  always  in  danger  of  an  acute  perforative  attack. 

In  the  more  acute  and  severe  cases,  the  prognosis  depends 
upon  whether  limiting  adhesions  form  or  not.  In  coses  where  the 
generaJ  peritoneal  cavity  is  involved,  a  fatal  prognosis  will  usually 
be  correct. 

Treatment. — In  sijbacute  cases,  absolute  rest  in  the  dorsal 
position  sliould  be  maintained  during  the  attack  and  for  some  days 
after  it,  since  early  movement  is  liable  to  cause  a  relapse.  Hot 
fomentations  should  be  assiduously  applied  to  the  iliac  region  and, 
if  the  pain  lie  great,  a  few  leeches  m.iy  be  of  service.  Opium  by 
the  mouth  ur  by  hypodermic  injection  should  l>e  given  in  suffident 
doses  to  allay  pain.  The  bowels  may  be  relieved  by  cncmata,  or 
should  they  resist  this,  a  small  dose  (grs.  20  or  30)  of  sulphate  of 
magnesia  should  he  given. 

The  diet  must  be  fluid,  easily  digesdble,  and  given  in  small 
quantities;  peptonised  milk,  beeflea,  soup,  chicken-jelly,  or  broth. 
Brand's  essence  and  meat-juice  being  the  most  appropriate  nourish- 
ment 

If  suppuration  ocrnrs,  the  pus  must  be  evacuated  by  an  incision 
over  the  nuist  prominent  part  of  the  abscess;  no  attempt  should 
be  made  to  fmd  the  perforated  appendix,  but  if  it  presents  in  tlic 
wound  it  may  be  ligatured  and  removed.     Endeavours  to  find  tl 
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appendix  are  usually  unsuccessful  and,  as  it  is  buried  in  inflam- 
matory tissue,  may  occasion  much  harm,  the  limiting  adliesiuns 
being  broken  down  and  the  general  peritoneal  cavity  thereby 
contaminated.  Moreover,  the  appendix  does  not  cause  any  sub- 
sequent harm  ;  the  abscess  cavnty  granulates  and  closes  in  a  short 
time,  proWded  efficient  drainage  and  cleanliness  be  observed. 

In  very  acute  cases,  where  the  general  cavity  of  the  peritoneum 
is  involved,  the  abdomen  must  be  opened,  the  appendix  sought  for 
and  removed,  the  peritoneal  cavity  thoroughly  cleansed,  and  a 
drainage  tube  inserted  into  the  reclo-vesical  pouch.  Such  a  case  is 
practically  one  of  perforation  of  the  bowel  and  requires  the  same 
treat  raenL 

Relapsing'  cases. — The  dangers  incurred  in  relapsing  appen- 
dicitis are  Si>  great  that  it  is  usually  advisable  to  rid  the  patient 
of  his  appendix.  Treves,  who  has  done  so  much  Tor  intestinal 
surgery,  lays  down  the  following  conditions  as  denmnding  this 
operation,  which  should,  whenever  possible,  be  done  during  ihe 
quiescent  period : — 

(i)  Numerous  attacks,  especially  if  they  are  invaliding  the 
patient  and  increasing  in  frequency  and  severity. 

(2)  When  the  last  attack  was  of  great  severity  and  danger. 

(3)  When  there  is  persistent  trouble  in  the  cxcal  region  during 
the  quiescent  periods. 

Operation. — The  belly  \s  opened  by  an  incision  of  suffident 
length  to  give  the  surgeon  ample  room,  the  centre  corresponding 
with  the  middle  of  a  line  drawn  from  the  anterior  superior  iliac 
spine  to  the  umbilicus  (M 'Barney's  point).  The  intestines  being 
kepi  out  of  the  way  by  flat  sponges,  the  appendix  is  sought  for  and 
carefully  isolated,  great  care  being  taken  if  many  and  dense 
adhesions  are  present  The  situation  of  the  appendix  is  liable  to 
considerable  variation,  but  it  usually  lies  behind  the  lower  end  of 
the  ileum,  its  long  axis  being  in  the  direcuon  of  ihe  spleen ;  some- 
times it  is  behind  the  caecum.  When  the  appendix  has  been 
isolated  its  mesentery  should  be  ligatured  with  fine  silk  and  divided. 
The  appendix  is  now  removed  in  the  following  way : — 

Near  its  cnecal  end  the  ctiats  are  divided  to  ihe  depth  of  the 
mucous  membrane  and  lunied  liackwards  towarils  the  cxcum  as  in 
a  coat-sleeve  amputation.  The  mucous  membrane  is  firmly 
ligatured  and  cut  through  on  the  distal  side,  the  exjvosed  mucous 
surface  being  touched  with  pure  carbolic  arid  to  render  it  aseptic, 
and  the  peritoneal  surface  is  securely  stitched  over  the  stump  of 
mucous  membrane.      The  wound  is  cleansed  and  the  abdomen 
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closed      Drainage  is    seldom  necessary.      The   after-ireaiinent  ia 
that  for  celiotomy. 

CELIOTOMY  OR   ABDOMINAL  SECTION 

Abdominal  section  is  performed  for  a  variety  of  conditions  which 
necessitate  certain  modifications  in  the  operative  procedure ;  but 
the  general  technique  of  all  is  much  the  same,  and  will  be  con- 
sidered here.  In  cases  of  local  suppuration  the  general  peritoneal 
cavity  is  shut  off  hy  adhesions,  and  the  necessary  operation  may,  in 
many  impurLaiit  respects,  be  regarded  as  extra-a[»donmiaL 

Preparation  of  the  patient — When  thecircumsunces  of  the 
case  permit,  the  patient  should  be  carefully  pre[>ared  for  operation. 
In  all  capital  operations  the  hygienic  surroundings  of  the  patient 
should  be,  as  far  as  possible,  faultless,  but  this  is  especially  necessaiy 
in  operations  involving  the  peritoneal  cavity  owing  to  the  high 
absorbent  properties  of  the  serous  membrane.  The  patient  should 
be  kept  quiet  and  carefully  dieted  for  the  week  preceding  the 
operation ;  the  diet  should  be  generous,  easily  digestible,  and 
leaving  but  little  solid  residue,  so  that  the  intestine  may  not  be 
loaded  with  waste  material.  The  bowels  must  be  regulated,  and 
on  the  day  before  the  operation  should  be  cleared  by  castor  oil, 
followed  Iiy  an  enema  in  the  morning.  Food  must  be  withheld  for 
at  least  four  hours  liefore  the  0]jeration,  but  if  this  is  likely  lu  be 
prolonged  and  attended  by  much  shock,  a  stimulant  nutrient 
enema  should  be  given  half  an  hour  before  its  performance.  The 
alidomen  must  be  thoroughly  cleansed  and  covered  with  a  car^ 
bolised  guard  ;  the  pubes  should  be  shaved  if  the  incision  is  to 
be  in  its  ncighliourhood.  The  umbilical  folds  must  be  thoroughly 
attended  to.  The  bladder  should  be  emptied  before  the  patient 
is  placed  on  the  table. 

Avoidance  of  shock. — The  patient  must  be  warmly  clad  and 
exposed  as  little  as  may  be  during  the  performance  of  the  operation, 
which  should  be  completed  as  quickly  as  possible.  If  much  shock 
\)e  anticipated,  an  enema  should  be  given  as  above  dincted,  and 
this  maybe  repeated  during  the  operation.  A  hypodermic  injeciion 
of  strychnia  (gr.  y,V)'idniinistcred  half  an  hour  before  the  operation, 
acts  as  a  cardiac  tonic^  thereby  minimising  shock.  The  legs  should 
be  warmly  wrapped  up  and  covered  with  blankets,  and  the  chest 
similarly  covered,  care  being  taken  that  respiration  is  not  em- 
barrassed. Hot  bottles  may  be  applied  to  the  trunk,  or  a  hot  water 
bed  may  be  used. 


XVI II 

Instruments.^  All  the  necessary  instruments  should  be 
sterilised  and  fjlaced  in  i  \  20  carbolic  solution.  'I'he  sponges  should 
be  of  various  sizes,  soft,  warm,  and  thoroughly  aseptic.  They  niusl 
be  counted  before  the  operation  is  begun,  and  again  before  the 
abdominal  wound  is  closed,  so  as  to  make  sure  that  none  have  been 
left  in  the  cavity ;  if  any  have  been  divided  during  operation  the 
fact  should  be  carefully  noted.  The  strictest  asepsis  must  be 
obser\'ed  throughout. 

Operation.— The  pntient  being  in  the  dorsal  position  and 
fully  anaesthetised  wiih  chloroform,  the  abdomen  is  suliiciciilly 
exposed  and  surrounded  with  towels  wrung  out  of  hot  carbolic 
solution. 

The  seat  of  the  incision  depends  upon  the  nature  of  the  case, 
but  is  usually  re<|uired  in  the  middle  line  l>elween  the  umbilicus 
and  pubcs.  Incisions  in  the  middle  line  above  the  umbilicus,  in 
ihe  linca  semilunaris,  or  further  out  are  also  fre(iuenlly  used.  A 
small  incision,  about  two  inches  long,  should  be  made  in  the  first 
instance  if  the  operation  is  of  an  exploratory  nature,  and  this  can 
be  easily  enlarged  with  scissors  if  necessary. 

If  their  direction  permits,  muscular  fibres  should  be  separated 
with  the  handle  uf  the  knife  rather  than  divided.  When  the 
peritoneum  is  reached  it  should  be  jiicked  upwith  a  pair  of  forceps, 
carefully  opened  with  the  knife  and  divided  with  scissors  for  the 
rest  of  its  extent.  In  a  case  in  which  adhesions  may  be  e.\pected, 
great  care  must  be  taken  that  the  adherent  contents  are  not  opened 
in  mistake  for  peritoneum. 

The  cleansed  hand  is  now  introduced  and  the  surgeon  ascertains 
as  far  as  possible  the  extent  and  connections  of  the  tumour  he  may 
be  going  to  remove,  and  its  conditions  in  respect  to  adhesions. 
If  the  tumour  is  quite  free  it  must  be  drawn  up  into  the  wound, 
and,  if  cystic,  emptied  by  the  trocar,  introduced  at  the  highest 
pari.  The  collapsed  cyst  is  then  withdrawn,  the  pedicle  defined, 
and  securely  ligatured  with  silk;  during  this  part  of  the  operation 
the  intestine  is  kept  hack  by  tint  sponges.  If  adhesions  are  present 
they  may,  if  recent,  be  gently  separated  by  pressure  with  a  soft 
sponge ;  if  ihey  are  long,  they  should  be  clamped,  ligatured,  and 
divided.  Old  adhesions  must  be  separated  by  careful  dissection,  or 
if  this  does  not  seem  expedient,  a  portion  of  the  capsule  of  the 
tumour  may  be  cut  away  and  left  attached  to  the  adherent  viscus. 
In  the  separation  of  adhesions  force  is  never  to  be  employed,  and 
the  surgeon  must  be  absolutely  certain  of  the  identity  of  any 
structure   he  may  wish   to  divide   before  doing  so.     \V*hen    the 
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adhesions  are  so  extensive  that  complete  isolation  of  the  tumour 
is  impossible,  its  removal  cannot  be  undertaken,  and,  if  cy^bc, 
it  should  be  siiirhed  to  the  parietcs  and  drained,  in  the  hope 
that  it  will  511  up  by  granulation.  During  these  manipu' - 
the  intestines  should  be  kept  back  and  the  seat  of  opt. 
isolated  by  the  use  of  flat,  soft,  warm  sponges,  which  must  be  care- 
fully counted. 

Peritoneal  toilet — Before  closing  the  wound  the  peritoneal 
toilet  must  be  performed.  In  ordinar)' coses  this  is  quickly  dooe 
by  gently  sponging  the  pouch  of  Douglas  and  the  flanks  with  snull, 
soft  sponges  on  holders,  and  when  these  are  withdrawn  unstain 
nothing  further  is  necessary  or  advisable,  and  the  parietal  wo 
may  be  closed.  If  the  peritoneal  cavity  has  been  contaminated 
by  dirt,  the  escape  of  pus,  urine,  or  cystic  fluid,  it  should  be  washed 
out  with  .5  per  cent  salt  solution  made  with  sterilised  water,  which 
may  be  quickly  introduied  by  an  irrigator,  the  ab<iomen  be 
gently  kneaded  to  dilTusc  the  Huid  throughout  the  cavity;  wh 
Hushing  is  completed  the  !luid  sliould  be  removed  through  a  tube 
introduced  into  Douglas's  pouch,  sponging,  as  above  described. 
l>eing  finMty  resorted  to.  The  absorbent  capacity  of  the  pcriionctim 
is  very  high,  and  it  is  not  necessary  to  prolong  the  operation  by 
removal  of  all  the  Huid,  provided  it  be  sterile  and  free  from  all 
irritating  properties.  During  flushing  it  is  well  to  raise  the  patient* 
thorax  so  that  the  fluid  docs  not  gravitate  towards,  and  impede  the 
actinn  of  the  diaphnigni  and  heart. 

Drainage  is  rarely  necessary  in  simple  cases,  but  if  acute 
peritonitis  is  present  or  the  cavity  has  been  contaminated  in  any 
way^  it  should  be  practised  by  means  of  a  glass  drainage  tube,  or  a 
strip  of  gauze  introduced  into  Douglas's  pouch  and  brought  out  at 
the  Unvtir  angle  of  ihe  abdominal  wound.  It  may  be  taken  as  a 
general  rule  that  where  flushing  is  considered  advis;ible,  drainage  is 
equ.illy  so,  and  the  tube  should  be  retained  for  a  few  days  until  the 
discharge  has  practirally  ceased. 

Closure  of  the  wound  is  best  accomplished  by  siikworm  gut 
sutures,  which  should  be  about  half  an  inch  distant  from  each 
other  and  introduced  through  the  entire  thickness  of  the  abdominal 
wall  half  an  inch  trum  the  margin  of  the  wound.  Some  surgeons 
prefer  to  suture  the  individual  layers  of  the  abdominal  wall  in- 
dependently, using  for  this  jmrpose  chrouiic  catgut ;  at  the  same  time, 
a  few  sutures  are  fiassed  through  the  whole  thickness  of  the  w 
and  this  plan  should  l>e  adopted  unless  the  abdomen  is  natural 
lax.      When  all   the   sutures   have  been   introduced,  the  spon^ 
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should  be  removed  from  the  abdomen  and  a  small  sponge  used  in 
Douglas's  pouch  to  ensure  that  all  has  been  properly  cleansed. 
The  sutures  may  now  be  tied,  care  being  taken  that  a  loop  of  gut  is 
not  caught  up  between  a  suture  and  the  cibdominnl  waiL  Super- 
ficial sutures  of  horse-hair  shtiuhl  be  inseriud  between  the  deep  ones. 

Dressing  and  after-treatment. — A  dry  antiseptic  dressing  of 
cyanide  gauze  and  salicylic  wool  is  carefully  bandaged  on,  a  double 
spica  being  used  for  the  thighs  to  ensure  the  lower  part  of  the 
dressing  being  kejjt  in  api>osition.  The  patient  shouUI  be  kupt  in 
the  dorsal  position,  with  the  knees  tied  together,  and  tlie  thighs 
supported  by  a  pillow.  Perfect  quietude  is  essential,  and  practically 
no  active  treatment  is  required  or  advisable.  If  vomiting  is 
troublesome,  the  nurse  should  place  her  hand  over  the  situation  of 
the  wound  to  give  support  during  retching,  and  teaspoonful  doses 
of  hot  water  may  be  occasionally  given  witli  benefit.  Severe  shock 
must  be  treated  as  described  on  p.  21,  vol.  ii.  Morphia  should 
be  avoided  if  possible,  since  it  lends  to  increase  flatulence^  wltich 
always  causes  more  or  less  distrt-ss.  Flatulence  may  be  relieved  by 
the  use  of  hot  water,  peppermint,  or  cajuput  oil,  a  few  drops  being 
administered  on  a  lump  of  sugar  ei'ery  half  hour ;  if  the  distension 
and  distress  are  marked,  the  introduction  of  the  rectal  tube  may 
give  relief,  but  greater  benefit  is  derived  from  a  saline  purge, 
provided  the  nature  of  the  operation  does  not  contraindicate  it. 
Thirst  is  generally  verj-  trying  and  is  best  relieved  by  enemata  of 
hot  water ;  the  mouth  may  also  be  swabbed  out  with  glycerine  and 
water,  or  with  a  weak  soluiion  of  citric  acid,  and  small  lumps  of  ice 
may  be  sucked.  As  a  rule,  but  Utile  food  is  necess;iry  for  the  first 
twenty-four  hours,  and  what  is  necessary  should  be  given  in  the 
form  of  pcj)tonised  enemata.  After  ibis  period  the  diet  must 
depend  upon  the  nature  of  the  operation  ;  in  simple  *'ases  beef-tea 
and  similar  food  may  l>e  given  in  small  quantities  by  the  mouth, 
solid  food  being  allowed  on  the  third  or  fourth  day.  Milk  is  better 
peptonised,  othenvise  it  is  indigestible  and  productive  of  flatulence. 
If  the  patient  is  unable  to  void  the  urine  after  abdominal  section, 

catheter  should  be  used  when  the  bladder  requires  emptying. 


CHAPTER    XIX 


Intestinal  Obstruction — Operations  on  the  Intestin« 


The  importance  of  a  thorough  knowledge  of  the  causes^  syniptonis, 
and  treatment  of  intestinal  obstruction  cannot  be  over-estimated 

Of  late  years  an  immense  amount  of  work  has  been  done  in 
this  direction,  and  there  can  be  no  excuse  for  allowing  patients  to 
die  of  obstruction  without  the  help  of  surgery  ;  the  daj-s  of  a  blind 
faith  in  opium  and  the  vis  mcdicatrix  mitunt  are  pasL  In  coq^H 
sidcring  the  subject  it  will  be  most  convenient  to  give  first  a  gencr^H 
account  of  the  symptoms  which  lead  the  surgeon  to  diagnose 
obstruction,  and  then  to  discuss  in  detail  the  pathology,  sjx^cial 
signs,  and  appropriate  treatment  of  the  various  causes  which  may 
induce  the  trouble.  Intestinal  obstruction  may  be  acute,  subacute, 
or  chronic  ;  or  an  acute  attack,  var)ing  in  severity,  may  conic  on 
during  the  progress  of  chronic  obstruction. 

Symptoms  of  acute  intestinal  obstruction.  —  Acute 
obsiruciion  is  characterised  by  its  sudden  onset,  with  severe  pain, 
shock,  vomiting,  and  constipation  as  the  leading  symptoms,  cul- 
minating in  death,  usually  within  ten  days,  unless  some  means  are 
taken  lo  give  relief. 

Pain.  — The  patient  is  seized  with  sudden,  acute,  often  agonising 
pain  in  the  abdomen,  referred  to  the  region  of  the  umbilicus,  but 
there  is  no  general  tenderness  unless  acute  peritonitis  sets  in. 
I^cal  pain  at  the  seal  of  obstruction  is  not  usually  present,  and  the 
situation  of  pain  must  not  be  taken  as  a  guide  for  the  incision  in 
laparotomy  should  this  operation  be  called  for.  The  localisation  of 
the  pain  at  iht-  umbilicus  is  due  lo  its  being  referred  to  the  solar 
plexus,  which  lies  just  ubove  and  a  iilLle  lo  the  right  of  this  spot. 

Treves  has  pointed  out  that  when  the  obstruction  is  coniplel 
the  pain  is  continuous,  perhaps  with  paro.vysmal  exacerbations,  dt 
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to  strong  peristalsis  of  the  gut  abuve  the  obstruction  ;  but  if  it  is 
inconiplule,  the  pain  is  paroxysmal,  the  patient  being  in  comparative 
ease  during  the  intervals. 

Pain  is  often  caused  by  taking  food  and  occasionally  by  the  use 
of  an  enema,  both  acts  exciting  peristalsis.  It  is  always  of  a  colicky 
nature,  and  may,  if  the  obstruction  is  acute,  be  so  severe  as  to 
occasion  dangerous  collapse.  Pain  quickly  subsides  if  the  ob- 
struction is  overcome,  and  it  also  diminishes  shortly  before  death. 
Its  cessation  under  opium  must  not  give  rise  to  a  false  sense  of 
security. 

Vomttitig'  is  an  early  and  most  important  sign.  It  is  accom- 
panied by,  but  does  not  usually  relieve,  an  intense  feeling  of 
nausea.  At  ftrst  the  vomited  matter  consists  of  the  contents  of  the 
stomach,  often  mixed  with  bile  ;  then  the  small  intestine  evacuates 
its  contents,  and  by  the  third  day  or  earlier  the  vomit  is  distinctly 
stercoraceous,  with  a  fcetid  odour.  If  the  obstruction  is  high  up  in 
the  small  gut  the  vomit  is  never  really  fwcal,  though  ii  may,  from 
decomposition,  have  a  distinctly  fiecal  smell 

In  some  cases  the  vomiting  is  persistent  and  severe  ;  the  iintient 
(in  spite  of  the  fact  that  he  takes  no  food  and  but  little  liquid) 
brings  up,  often  without  effort  or  retching,  many  pints  of  fluid 
vomit.  The  vomiting  is  reflex  and  the  contents  of  the  small 
intestine  are  ejected  as  the  result  of  a  return  wave  passing  up  the 
centre  of  the  tube  from  the  seat  of  obstruction,  and  not,  as  was 
formerly  supposed,  of  inverted  peristalsis. 

Constipation  is  usually  conjpleic  from  the  first,  but  the  bowel 
below  the  obstruction  may  empty  itself,  especially  if  an  enema  be 
given.  Even  if  there  is  an  accumulation  of  f;ucal  matter  below  the 
point  of  obstruction  it  by  no  means  follows  that  this  will  be 
evacuated,  since  the  bowel  itself  may  be  reflexly  weakened  or 
paralysed. 

Flatus  is  not  passed  per  anum^  but  it  should  be  remembered 
that  after  the  use  of  an  enema  a  little  flatus,  which  has  been 
introduced,  may  escape.  Ketid  eructations  are  common,  especially 
towards  the  end,  when  hiccough  may  set  in. 

Heteorism,  />.  distension  of  the  bowel  by  gas,  is  absent  at  first 
and  may  be  so  throughout,  its  presence  and  amount  being  in  the 
main  dependent  on  the  naiiire  and  seat  of  the  obstruction.  Thus 
it  is  more  marked  in  acute  than  in  chronic  obstruction,  and  pro- 
portionally more  so  if  the  obstruction  is  low  down ;  in  volvulus  of 
the  sigmoid  flexure  it  is  an  early,  well-marked,  and  very  distressing 
symptom.     Meteorism  is  d'.-pcndcnt  upon  and  uroportional  to  the 


MANUAL  OF  SURGERY 


CR^f. 


degree  of  vascular  obstruction  and  becomes  more  pronounced  with 
the  advent  of  acute  jH'ntonitis  and  ttitestina]  paralysis. 

The  general  condition  is  one  of  collapse.  The  degree  of 
shock  varius  according  to  the  actual  cause  and  acuteness  of  the 
obstruction,  the  severity  of  the  pain,  the  amount  of  bowel  involved, 
and  the  nervous  excitability  of  the  patient.  Other  things  being 
equal,  shuck  is  more  severe  in  obstruction  of  the  small  gut  owing 
to  its  more  intimate  nen'ous  connections.  The  temperature  aod 
pulse  are  lowered,  the  skin  is  pale  and  cold,  and  the  face  denotes 
anxiety  and  apprehended  danger.  The  respiration  is  often  shallow 
and  may  be  much  impeded  if  there  is  marked  distension  of  the 
abdomen.  There  is  usually  great  thirst  and  clamiuine&s  of  ihc 
mouth  with  furring  and  dryness  of  the  tongue. 

Towards  the  end  the  temperature  may  rise  with  the  onset  of 
acute  peritonitis,  or  in  consequence  of  general  poisoning  by  the 
absorption  of  sejuic  materials  through  the  bowel  or  peritoneum,  and 
the  patient,  sinking  into  an  apathetic  listless  condition,  succunibi 

Owing  to  rcfiex  renal  inhibition,  the  quantity  of  urine  ts 
usually  diminished,  and  towards  the  end  there  may  be  loLil 
suppression  ;  the  diminution  is  met  with  in  acute  cases,  and  is  not, 
as  has  been  asserted,  proportional  to  the  proximity  of  the  obstruction 
to  the  pylorus. 

Physical  examination. — In  all  cases,  the  possible  seats  of 
external  heniia,  the  rectum  and  the  vagina  (in  the  cose  of  married 
women)  should  be  examined.  When  the  pain  is  paroxysmal,  ihc 
abdomen  should  be  examined  during  a  paroxysm  and  also  in  tlw 
quiescent  period  ;  in  doubtful  raises,  and  especially  in  those  which 
are  subacute  or  chronic,  frequent  examinations  should  be  made. 

Insptction. — -In  the  early  stages  the  abdominal  wall  is  usually 
flaccid,  but  as  the  case  proceeds,  and  especially  il  acute  peritonitis 
comes  on,  there  is  rigidity  with  increasing  distension.  If  the 
obstruction  be  in  the  small  gut  the  distension  is  mainly  in  the 
central  line,  and  if  high  up  above  the  umbilicus.  When  the  colon 
is  afTected  the  t^atus  accumulates  along  its  line,  not  being  able  to 
pass  the  tleo-crccal  valve ;  hence  the  flanks  and  epigastric  region 
are  bulged,  and  there  may  be  considerable  difficulty  in  respira- 
tion. 

Coils  of  intestine  may  be  seen  moving  beneath  the  abdominal 
wall,  especially  if  the  patient  be  thin  ;  this  is  not  a  very  evident  sign 
in  acute  cases,  it  being  an  indication  of  hypertrophy  of  the 
intestinal  wall  in  response  to  increased  work  demanded  by  some 
chronic  obstruction. 
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Palpntimt  and  peratssion  sometimes  reveal  the  presence  of  a 
tumour  if  the  cause  of  obstruction  is  of  such  a  nature,  c.^.  intussus- 
ception, as  to  produce  one.  The  tumour  is,  however,  quite  as 
often  undetected  as  felt,  and  hence  its  absence  must  not  be  given 
great  importance  in  arriving  at  a  differeiuial  diagnosis.  Palpation 
must  l)e  carefully  conducted,  the  })a]mar  aspect  of  the  hands  and 
fingers  being  laid  fiat  upon  the  abdomen. 

AuscuUatwpt, — Borborygmi  may  be  very  marked  during  an 
attack  of  i>ain. 

If  the  colon  is  unobstructed,  water  injected  per  rectum  may  be 
distinctly  heard  passing  backwards  to  the  ileo-caical  valve,  over  which 
the  stethoscope  should  be  placed.  This  is  rarely  necessary  for 
diagnosis,  and  should  not  be  employed  in  routine  practice  as  it  may 
occasion  considerable  distress. 

Symptoms  of  chronic  intestinal  obstruction. — In  the 
majority  of  aiscs  the  onset  is  gradual,  the  patient  frequently  con- 
sulting his  medical  man  for  '*  dyspepsia."  He  complains  of 
periodic  attacks  of  pain,  usually  in  the  neighbourhood  of  the 
umbilicus,  general  abdominal  uneasiness,  a  sense  of  fulness  after 
food  with  flatulent  dyspepsia,  and  increasing  trouble  in  obtaining 
a  free  action  of  the  bowels.  Such  attacks  are  liable  to  occur  at 
various  periods,  and  are  often  brought  on  by  dietary  errors.  The 
attacks  recur  with  increasing  frequency  and  severity  until  the  above 
symptoms,  combined  with  nausea  and  vomiting,  lead  the  patient  to 
seek  relief.  Constipation  is  the  rule;  at  first  perhaps  causing  but 
little  trouble,  and  being  easily  overcome  by  laxative  medicines^  it 
becomes  more  and  more  troublesome  until  the  patient  may  find  no 
relief  for  many  days,  and  then  only  after  the  use  of  strong  pur- 
gatives and  perhaps  cnemala.  The  constipation  is,  however,  by  no 
means  constant,  but  alternates  with  attacks  of  spurious  diarrhtea. 
As  the  obstruction  becomes  more  marked  the  sufTering  increases; 
the  abdomen  becomes  distended  and  peristaltic  movements  may 
be  seen  through  the  abdominal  wall ;  the  general  health  suffers 
considerably,  the  tongue  becomes  foul,  the  breath  offensive, 
the  api>elite  fails,  and  the  patient  is  pale,  weak,  and  emaciated. 
Attacks  of  subacute  obstruction  are  not  uncommon,  and  are  due  to 
ten^porary  plugging  of  the  narrow  bowel  by  suybala;  or  masses  of 
undigested  food.  Such  attacks  may  be  overcome  by  judicious 
treatment  without  operation,  or  an  acute  attack  may  supervene,  or 
may  indeed  !>e  the  first  sign  of  anything  wrong.  Death  may  result 
fronj  simple  exhaustion,  from  perforation  of  the  bowel  above  the 
seat  of  disease,  or  from  acute  obstruction.     In  the  great  majority 
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of  cases  the  cause  of  chronic  obstruction  is  situated  in  the  giolj 
intestine. 

Diagnosis  of  intestinal  obstruction. — The  diagnosis  of  the 
fact  of  obstruction  is  usually  sufficiently  dear  from  the  sjmplom^j 
but  the  diagnosis  of  the  actual  cause  of  the  obstruction  is  arriwd 
only  by  a  careful  analysis  of  their  relative  severity  and  by  their  modi- 
fication.  The  fact  of  obstruction  may  be  confounded  with  acutt 
abdominal  symptoms  caused  by  peritonitis  or  appendicitis  ;  absolute 
constipation  and  persistent  vomiting  which  usually  becomes  farcal 
are  strongly  indicative  of  obstruction.  As  regards  ihe  seat  of  tbc 
obstruction,  it  may  be  generally  stated  that  most  acute  cases  have 
their  origin  in  the  small  gut,  especially  the  lower  part  of  the  ikutn; 
obstruction  in  the  colon  is  essentially  chronic,  since  its  capacity  i* 
greater  and  its  function  mainly  mechanical  ;  volvulus  of  the  sigmoid 
flexure  is  an  exception.  The  symptoms  are  most  marked  when  the 
small  intestine  is  affected,  especially  if  the  obstruction  be  high  up. 
the  pain  and  collapse  are  great,  the  vomiting  is  persistent  and  tc- 
comes  stercoraceous,  and  the  attacks  of  piiin  are  much  aggravuied  hj 
food  When  ihe  abdomen  is  distended  by  obstruction  in  the  smull 
intestine,  it  is  bulged  in  front,  the  flanks  being  relatively  flat,  unless 
the  distension  be  vur>'  great.  When  the  large  intestine  is  obstnicicd, 
the  distension  is  chiefly  seen  in  the  flanks  and  epigastric  region, 
the  hyjjoyiisiric  and  umbilical  being  comparatively  normal. 

The  morbid  conditions  producing  intestinal  obstruc- 
tion— Acute  Intestinal  obstruction  may  be  due  to  one  of  tbc 
following  causes,  each  of  which  will  be  considered  in  detail:—^ 

(i)  Strangulation  by  peritoneal  or  other  bands. 

(2)  Internal  hernia. 

(3)  Volvulus. 

(4)  Intussusception. 

(5)  Impacted  foreign  bodies, 

(6)  Sudden  occlusion  of  a  stricture 
Chronic  obstruction  is  due  to 

(i)  Stricture  of  the  bowel, 
(a)  Chronic  intussusception. 

(3)  Fffical  accumulation. 

(4)  Foreign  bodies. 

(5)  Compression  of  the  bowel  from  without. 
It  must  be  remembered  that  in  many  forms  of  chronic  obstruc- 
tion, alteniiun  is  first  called  to  the  mischief  by  the  supervention  of 

*  blran(pUated  hcTtiin  is  not  included  iu  this  chapter  (sc^c  p.  450). 
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an  acute  or  subacute  attack.  In  such  cases,  the  real  nature  of  the 
cause  may  be  clearly  indicated  by  a  careful  investigation  of  the 
previous  history  extending  over  a  period  of  six  nionllis  or  more. 
As  a  rule,  when  urgent  symptoms  appear  in  the  course  of  chronic 
obstruction,  they  arc  subacute  rather  than  acute. 

Prognosis  and  causes  of  death. — In  acute  cases  the  prog- 
nosis depends  in  great  measure  on  llie  cotnpleleness  of  the  obstruc- 
tion, the  degree  of  interference  with  the  blood  supply,  and  the 
length  of  gut  involved.  When  these  factors  arc  marked,  the  course 
of  the  case  is  rapid  and  death  occurs  in  from  three  to  ten  days, 
unless  the  cause  is  of  sui.h  a  nature  that  it  can  be  remedied  by 
surgical  interference.  It  is  of  great  importance  to  remember  that 
early  operation  is  essential  to  success,  every  hour  which  passes 
diminishing  the  patient's  prospects  of  recovery.  The  fatal  result 
may  be  directly  due  to  shock,  or  to  shock  and  exhaustion  combined, 
caused  by  the  constant  pain,  the  vomiting,  and  inability  to  take  or 
assimilate  food.  Gangrene  and  perforation  or  rupture  of  the  bowel 
may  terminate  the  case.  Septic  poisoning  is  also  an  important 
factor.  In  chronic  cases  the  patient  may  die  of  acute  obstruc- 
tion, but  more  usually  from  exhaustion,  or  perforation  of  the 
boweL  Chronic  obstruction  usually  kills  within  six  months  of  its 
detection.  If  the  obstruction  be  due  to  cancer  of  the  bowel,  death 
quickly  ensues. 

General  treatment  of  acute  obstruction. — The  curative 
treatment  of  acute  obstruction  is  essentially  operative  ;  but  pending 
a  definite  diagnosis  of  the  fact  of  obstruction,  and  in  subacute  or 
chronic  cases  when  the  symptoms  are  not  very  urgent,  certain 
means  may  be  adopted  for  the  patient's  relief. 

Position.  —  He  should  be  placed  upon  the  back,  with  the  thorax 
slightly  raised  and  a  pillow  beneath  the  thighs  in  order  to  relax  the 
abdominal  muscles. 

Feeding  must  be  entirely  by  enemata,  unless  the  obstruction  be 
low  down  in  the  colon,  as  in  volvulus;  in  the  lutler  case  enemata 
can  hardly  be  given,  and,  moreover,  the  patient  is  able  to  tolerate 
food  in  small  OjUantitics  by  the  stomach.  Food  liy  ihe  mouth 
exciles  vomiting  and  pain,  aggravates  ihe  general  condition  and, 
even  if  ret.iined,  is  digested  and  absorbed  imperfectly,  or  not  at  all. 
Peptoniscd  beef-tea,  meat  suppositories,  and  the  like  may  be  given 
every  hour  or  so,  the  maintenance  of  the  patient's  strength  being 
of  the  utmost  importance  as  regards  the  uhimale  issue  of  the  case. 

The  intense  thirst  should  be  relieved  by  ice  in  the  mouth,  and 
especially  by  enemata  of  hot  water. 
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Enemata  and  aperients. — Enemata  of  soap  and  water  wtli  a 
little  turpentine,  gradually  introduced  by  syphon,  afford  a  good  dcil 
of  relief  by  emptying  the  colon  ;  but  they  are  useless  as  curative 
agents,  excepting  perhaps  in  intussusception  of  the  colon  or  ileo- 
carcal  valve.  In  cases  of  obstruction  of  the  small  gut,  an  enema 
cannot  reach  the  seat  of  the  mischief,  as  the  ileo<A;cal  valve  offers 
a  bar  to  the  further  passage  of  the  fluid.  If  enemata  aggravate  the 
symptoms,  as  they  sometimes  do,  they  should  be  discontinued. 

Aperients  shoufti  nafer  he  givert  in  acute  obstruction  :  they  excitt 
violent  peristaltic  action  and  acute  pain^  and  under  no  circumstances  tan 
they  be  productitfe  of  anytlung  but  harm. 

Opium  should  always  be  given,  preferably  by  hypodennic  in- 
jection, in  doses  sufficient  to  quiet  and  ease  the  patient.  When 
the  drug  is  fnlly  used  the  improvement  in  the  general  condition  is 
very  marked,  but  the  surgeon  must  be  careful  not  to  be  thus  blinded 
to  the  real  nature  and  gravity  of  the  case,  or  to  postpone  operation 
until  too  late.  Under  the  influence  of  opium,  pain  and  vomiting 
are  less  severe,  shock  tends  to  pass  off,  the  temperature  improves, 
the  pulse  is  strengthened,  and  the  secretion  of  urine  is  encouraged. 

The  cessatidii  of  the  pain  is  due  in  jiart  to  the  direct  ana;sthetic 
effects  of  the  dnig»  but  chiefly  perhaps  to  the  fact  that  its  cause, 
viz,  irregular  and  strong  peristalsis,  is  held  in  check  in  consequence 
of  the  seilntivc  action  of  the  drug  on  the  nervous  mechanism. 

Warmth.  — Hot  fomcniations  usually  afford  considerable  relief, 
and  shoultl  be  regiiKtrly  applied. 

The  use  of  metallic  mercury,  Insufflation  of  air,  Inversion  of  the 
patient,  and  massage  of  the  abdomen  have  all  had  advocates,  but  ai 
the  present  time  few  would  be  inclined  to  adopt  such  measures. 

Laparotomy. — Although  tlie  above  general  treatment  will  do 
much  to  mitigate  symptoms,  it  must  of  course  not  be  relied  on  for 
cure,  and  as  soon  as  the  diagnosis  of  acute  obsiniciion  is  made,  n»> 
matter  whether  its  precise  cause  be  diagnosed  or  not  (and  this  is 
often  a  very  difhcult  matter),  an  exploratory  laparotomy  should 
performed. 

Much  depends  upon  the  acttial  condition  of  the  gut  involved 
the  obstruction,  and  upon  that  of  the  colls  above,  and  as  these 
conditions  become  less  hopeful  with  the  lapse  of  lime,  the  operation 
should  be  |X'rformcd  without  delay.  To  postpone  laparotomy  when 
once  the  diagnosis  has  been  made  is  to  court  disaster.  If  peritonitis 
is  already  present,  especially  if  it  is  due  to  perforation  of  the  bow 
the  case  is  desperate  indeed. 

The  abdomen  should  be  opened  in  the  middle  line  bel 
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umbibcus,  and  the  distended  coils  of  bowel  which  then  protrude  at 
the  opening  must  be  kept  back  by  gentle  pressure  with  warm,  flat 
sponges,  and  not  be  allowed  to  escape  iur  fear  of  deepening  shock  ; 
but  if  the  distension  is  so  great  that  this  cannot  be  readily  dune,  the 
distended  coils  may  be  punctured  with  a  fine  trocar,  or  the  con- 
tents may  be  evacuated  by  an  incision  which  is  afterwards  closed  by 
Lembert's  sutures  (see  p.  425). 

The  hand  is  now  introduced  into  the  abdomen  and  the  caecum 
sought  for ;  if  this  be  found  distended,  the  obstruction  is  in  the 
colon,  which  should  be  examined  by  passing  the  hand  along  it 
from  c*eeum  to  rectum.  If  the  c?ecuni  be  found  collapsed,  the 
lower  end  of  the  ileum  must  be  drawn  up  and  the  gtit  passed 
through  the  fingers,  being  replaced  segment  by  segment  as  it 
is  examined  until  the  seat  of  obstruction  is  arrived  at.  This 
method  of  examination  has  the  great  advantage  of  shortening  the 
oi>eration,  and  the  distended  and  congested  coils  are  but  little 
manipulated.  When  the  cause  of  obstruction  has  been  discovered, 
it  must  be  remedied  according  to  its  nature,  'llie  abdomen  is  now 
sponged  out  and  the  woui^d  closed.  If  acute  peritonitis  be  present, 
it  will  be  necessary  to  employ  drainage. 
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Bands  of  adhesion  due  to  local  attacks  of  peritonitis  may  attain 
considerable  length  in  consequence  of  the 
traction  put  upon  them  by  intestinal  move- 
ments. They  are  usually  rounded  and 
slender,  but  may  be  bruad  and  flat,  and 
although  generally  single  (solitary  bands) 
are  sometimes  niulliple.  Any  cause  exciting 
local  peritonitis,  e.};.  disease  of  the  mesenteric 
glands,  or  intlammatKjn  round  a  segment 
of  bowel  which  has  bten  in  a  strangulated 
hernia,  may  result  in  their  formation  ;  or  a 
portion  of  omentum,  the  vermiform  aj>- 
pendix,  the  P'alloi>ian  tube  or  Meckel's 
diverticulum  may,  when  bourvd  down  at  the 
free  end,  become  practically  such  a  band. 

Meckel's  diverticulum  (vitelline  duct)  is 
generally  situated  on  the  free  margin  of  the 
ileum  within  three  feet  from  the  ileo-ciecal 
tlvc     It  rarely  exceeds  three  or  four  inches  in  length,  and  may  be 


Flc.  131.— SininsuUlton  of  lh« 
kiTull  inicKiinc  liy  n  fine 
K\nil  of  ati)irMi>n  which 
form*  a  ccinplctv  circle 
HHinfl  tbc  cuil,  and  is 
atiAchcil  to  each  end  of 
lite  y;iil  (WcslmiiiMcf  Hu*- 
pit.ll  MuKum,  No.  531. 
Dra«-n  by  C  H.  Frvunnn^ 
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either  a  mere  slender  fibrous  cord  or  else  fully  formed  gut;  its 
free  end  may  become  attached  to  any  part,  but  \s  so  most  often 
to  the  mcsL'nlery. 

Mechanism  and  seat  of  the  obstruction. — A  band  usually 
causes  obstruction  l>y  forming  an  arcade  undLT  which  a  portion 

gut  is  ensnared ;  this  is  more  Vik 
to  happen   if  the  free  end  of 
band  be  adherent  to  some  resist 
structure,  ^.^.  the  parietcs.     As  the 
gut  passes  beneath  the   band  it  is 
frequently  twisted  on  its  mesente 
axis  so  that  volvulus  is  also  presen' 
More  rarely  the  band,  if  long  enough, 
actually  snares  a  coil  of  gut  in  i 
loop. 

In  whichever  of  these  waj-s  the 
gut  is  caught,  the  pressure  to  whici 
its  walls  is  subjected  affects 
the  venous  circulation,  and  hen 
oedema  is  occasioned.  This  swelhng 
still  further  prevents  reduction  and 
tightens  the  strangulation,  which 
may  be  very  severe. 

The  lower  end  of  the  ileum  is 
nearly  always  the  portion  of  gut 
implicated,  because,  as  Treves  points  out  among  other  reaM:)ns, 
local  peritonitis  is  more  common  in  the  pelvic  region  ;  here  also  are 
situated  the  vermiform  appendix,  the  Fallopian  lube,  and  Meckel's 
diverticulum  when  present.  Moreover,  the  lower  end  of  the  ileum 
is  fixed  at  the  ileo-ca^cal  junction,  and  hence  its  excursion  is 
limited.  The  amount  of  gut  involved  may  be  as  much  as  two  ot 
three  feet.  | 

History. — Obstruction  by  bands  is  most  usual  between  the 
ages  of  twenty  and  forty,  and  is  rather  more  common  in  males. 
According  to  Treves,  there  is  a  history  of  old  peritonitis,  obscu 
abdominal  mischief,  or  hernia  in  about  68  per  cent  of  all  cases;  ; 
the  remainder  the  history  is  negative.  Such  a  histor)*  may  date 
many  months  or  even  years  l>efore  the  acute  obstruction.  In  some 
cases  the  patient  may  from  time  to  time  have  had  oljscure  abdominal 
pains  with  constipntion,  even  amounting,  in  rare  instances;,  to  tei 
porary  subacute  obstruction. 

Sjrtnptoms. — The  signs  common  to  all  acute  obstructions 
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present.  The  onset  is  nearly  always  sudden,  and  is  ushered  in  by 
persistent  colicky  pains  at  the  umhiliciis,  but  unarrompanied  by 
abdominal  tenderness  unless  acuie  peritonitis  supervenes.  There 
is  marked  nausea,  unrelieved  by  the  vomiiiiig.  which  is  persistent 
and  profuse,  and  becomes  slercoraceous  aUout  the  third  day. 

Constipation  is  usually  complete  from  the  first,  and  no  flatus  is 
passed  ptr  anum^  although  there  may  be  offensive  eructations, 
especially  when  meleorism — wliich  is  abiieut  at  first  and  never  very 
marked — makes  its  ap])enrance. 

The  abdomen,  flaccid  for  the  first  day  or  two,  becomes  swollen 
and  tympanitic,  notably  in  the  middle  line,  the  flunks  remaining 
flattened.  There  is  hyper-resunance,  but  no  dull  area,  local  sense 
of  resistance,  or  tumour;  and  examination  of  the  rectum  gives  a 
negative  result. 

The  general  condition  of  the  patient  is  as  described  at  p.  400. 
Thirst  is  a  very  distressing  symptom, 

'I'his  form  of  obstruction  is  rapidly  fatal  unless  operative 
measures  are  early  adopted. 

The  diagnosis  of  a  band  is  usually  only  made  after  the  abdomen 
has  been  opened,  but  it  may  be  suspected  if,  with  the  above 
symptoms,  there  is  a  history  of  antecedent  peritonitis. 

Treatment — The  abdomtn  must  be  opened  in  the  middle 
line,  and  the  cause  of  obstruction  sought  for. 

When  the  hand  is  reached  it  should  be  ligatured  and  removed, 
and  if  the  gut  has  been  twisted  on  its  niesenieric  axis  it  should  be 
restored  to  the  normal  position.  II  the  coils  of  bowel  above  the 
obstruction  are  much  distended,  ihcy  may  be  punctured,  or  an 
opening  made,  and  the  contents  evacuated.  The  opening  should 
be  closed  if  the  patient's  rundilion  admits  ;  otherwise  it  is  safer  and 
quicker  to  make  an  artificial  anus  at  the  site  of  the  laparotomy 
wound,  which  can  subsequently  be  dealt  with  if  the  patient 
recovers. 


INTERNAL    HERNIA 

A  portion  of  gut,  usually  the  ileum,  may  pass  through  a  con- 
genital or  traumatic  opening  in  the  mesentery  or  omentum,  and 
may  at  the  same  time  be  twisted  on  its  own  mesenteric  axis, 

A  hernia  may  also  occur  through  llie  foramen  of  Winslow,  the 
gut — usually  the  colon — passing  into  the  small  sac  of  the  [x-ri- 
loneum.  Such  herniie  are  sometimes  very  tight,  and  cannot  be 
reduced,  since  the  use  of  the  knife  is  interdicted  in  view  of  the 


i 


4o8  M.WUAL  OF  SURGERY  aui 


(Kisition  of  the  hepatic  resseb  and  other  toiportaaft 
Hernia  may  also  occur  at  the  foasa  diwHrrwi-iejonalas  intq>iyaoiA 
U}S%A,  and  pcnca^ral  pouches ;  in  ihc  first  tbe  upper  ooib  of  ihc 
jejunum  are  herniated,  and  in  bad  cases  the  ilenm  fioDcnrs.  Hexaii 
of  the  ileum  at  the  pericaecal  pouches  posses  i^  bchiad  the 
tiecuiM. 

The  symptoms  are  identical  with  those  caused  bv  baodi^ 
the  diagnosis  hcing  made  when  the  abdomen  is  opened.  Ham 
nt  the  fossa  duodeno-Jejunalis  may  be  verybrge,  the  greater  poitiaa 
uf  the  gut  escaping  and  distending  the  peritoneal  |xrach.  In  soch 
cn%c»  a  considerable  tumour,  projecting  doirDwards  Atid  to  the  kA 
of  the  umbilicus,  results.  The  symptoms  may  be  acnte,  sttfaacoM; 
or  chronic. 

Treatment — The  abdomen  being  opened,  an  attempt  most 
be  mnclL'  to  reduce  the  gut,  the  peritoneal  pouch  being  div-tded  i/ 
neceH»:»ry.  In  the  case  of  hernia  through  the  foramen  of  Ulnslow,  no 
Rttrnijit  muKt  lie  made  to  divide  the  constricting  band,  consisting 
AK  it  does  of  the  hepatic  artery,  portal  vein,  and  bile  duct  in  front, 
while  jKj.Htcriorly  is  the  vena  cava. 

VOLVVUJS 

Varieties  and  seat. — By  voUmlus  is  meant  that  condition  \n 
which  the  bloo<l-vcsscls  and  lumen  of  the  bowel  are  oljslructed  by 
itM  twisiing  cither  (i)  on  its  own  mesenteric  xxis,  or  (j)  by  Iwu 
ftdjaccm  ii>ils  winding  round  each  other. 

Volvulus  is  most  common  at  the  sigmoid  flexure,  which  either 
Iwifttf*  on  ii  long  mesentery  of  its  own,  or  being  loose  and  pendulous, 
I'lina^cH  with  a  coil  of  small  intestine  ;  it  may  also  be  met  with  at 
the  c;ecum  nnd  ascending  colon,  or  in  the  small  intestine. 

It  ci»mnif>nly  hiiii[>ens  that  when  a  portion  of  gut  is  strangulated 
by  a  tuml,  the  coil  is  somewhat  twisted  on  its  own  or  on  it;^ 
ujcwntt  ric  axist,  and  thus  produces  volvulus  as  a  super- added 
cotxliiion. 

In  iwo-thirda  of  all  rases,  volvulus  occurs  at  the  sigmoid  flexure, 
which  Iwistii  on  an  abnormally  lung  and  narrow  mesentery,  so  that 
the  gut  tornis  a  large  loop.  When  the  anatomy  of  the  jxirts  is 
normal,  v(»lviilus  is  inipossible.  The  abnormality  may  be  con- 
genital, or  the  mesentery  may  have  been  gradually  stretched  by 
the  tension  <if  a  chronically  over-disterukd  colon.  The  actual 
occurrence  of  volvulus  is  prolubly  induced  by  distension  of  one 
part  ol   the  sigmoid  loop,  or  by  irregular  peristaliii.      In  most  cases 


the  upper  segment  passes  downwards  and  in  front  of  the  lower, 
but  occasionally  it  passes  behind.  I'hc  twisting  occludus  the  lumen 
of  the  gut  at  both  ends  of  the  loop  and  seriously  hampers  the 
circulation,  causing  intense  congestion  and  sometimes  gangrene  j 
the  loop  itself  is  much  distended  by  gas  and  sometimes  by  fluid. 
The  condition  is  increased  and  made  pern»anent  by  the  accumula- 
tion of  gas  in  the  coil,  which  may  be  so  distended  that  the 
peritoneal  coat  ruptures.  Peritonitis  sets  in  early  and  becomes 
general,  but  perforation  is  rare. 

When  the  sigmoid  becomes  engaged  with  a  coil  of  small  in- 
testine, the  condition  of  the  loop  and  iiiesenler)'  are  as  above 
described,  and  the  coil  of  small  intestine  usually  lies  in  front  of 
the  sigmoid  loop,  winding  round  it  from  below  upwards,  backwards, 
and  downwards  ;  thus  both  segments  are  strangulated. 

When  volvulus  occuis  iit  the  ca;cum  and  ascending  colon,  the 
anatomy  is  the  same  as  at  the  sigmoid.  Volvulus  of  the  small 
intestine  may  be  either  a  twist  of  a  coil  on  its  mesenteric  axis,  or 
the  engagement  of  two  coils  twisted  round  each  other  ;  the  latter  is 
very  rare,  and  not  likely  to  occur  unless  one  of  the  coils  be  fixed. 

When  the  gut  twists  on  its  own  mesentery,  which  is  longer  than 
normal,  the  twist  is  usually  one  complete  turn  from  left  to  right, 
and  causes  obstruction  at  both  ends  of  the  involved  coil,  with  great 
vascular  embarrassment. 

History  and  symptoms. — Volvulus  is  more  common  in 
males  than  females  in  the  proportion  of  four  to  one,  and  usually 
occurs  between  the  ages  of  forty  and  sixty  years.  In  most  cases 
there  is  a  history  of  chronic  constipation.  The  patient  is  suddenly 
seized  with  an  acute  paroxysm  of  severe  j)ain,  accompanit-d  by 
more  or  less  collapse.  At  first  the  pain  is  intermittent,  but,  as  the 
twist  gets  tighter  and  the  uhstmclion  complctCj  it  is  continuous, 
but  perhaps  accompanied  by  temporary  exacerbations.  The  pain 
is  referred  to  the  umbilicus,  and  when  peritonitis  sets  in  there 
is  also  local  tenderness  which  gradually  spreads  over  the  abdomen. 
There  is  considerable  nausea,  but  vomiting — which  gives  a  certain 
measure  of  relief — is  slight  or  absent,  and  rarely  stercoraceous ; 
volvulus  of  the  small  gut  is  however  accompanied  by  early,  constant, 
and  stercoraceous  vomiting.  Constipation  is  complete  from  the  first, 
and  there  is  marked  tenesmus.  The  use  of  the  enema  shows,  in 
volvulus  of  the  sigmoid,  that  water  cannot  be  injected  beyond  the 
rectum.  Meteorism  occurs  early  and  is  very  pmnnunced,  the  dis- 
tension being  so  great  that  the  action  of  the  diaphragm  is  materially 
impeded.     The  abdominal  wall  is  rigid  and  hyper-resonant.     The 
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general  condition  of  the  patiunt  b  the  same  as  in  all  fonns  of  a 
obstruction.      Death  occurs  wiihin  the  week. 

Treatment. — Spontajieous  cure  never  occurs  in  volvulus,  aod 
hence  operative  measures  must  be  at  once  resorted  to.  Laparotomj 
should  be  performed,  the  coil  opened  at  the  upper  jiart,  and  the 
contents  evacuated.  If  after  evacuation  of  the  contents  the  coO 
can  be  untwisted,  and  does  not  show  any  tendency  lo  re-twisu  the 
opening  in  the  gut  should  be  sutured,  the  coil  returned,  and  the 
abdomen  closed.  If  re  formation  tends  to  occur,  the  opening  in 
the  gut  must  be  converted  into  an  artificial  anus.  Sometimes  cvtn 
after  evacuation  of  the  contents  of  the  bowel  it  is  found  ini[' 
to  reduce  the  volvulus,  and  lumbar  colotomy  must  be  pert*  i 
If  the  condition  of  the  patient  is  grave  and  the  diagnosis  is  cenain, 
lumbar  coluloniy  should  be  immediately  performed,  laparotomy 
under  such  circumstances  being  fatal. 
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Morbid  anatomy. — Intussusception  consists  in  the  invagina- 
tion of  a  segment  of  bowel  into  that  below  it  The  invagination 
is,  in  practically  all  cases,  from  above  down,  and  occurs  in  ibe 
following  forms : — 

(i)  Ileo-csecal,  44  per  cent.  The  ileum  and  caecum  invaginaie 
into  the  colon,  the  ileo-csecal  valve  forming  the  apex  of  the  uitus- 
8uscc[ilum  which  may  lie  so  long  as  to  project  at  the  anus. 

(2)  Iteo-collc,  S  per  cent.  The  ileum  is  prolapsed  through  the 
ileo-colic  valve.  In  this  form  the  growth  of  the  intussusception  is 
at  the  expense  of  the  intussusccptumj  contrary  lo  the  general  rule. 

(3)  Enlerlc,  50  per  cent.  The  intussusception  is  short,  and 
usu:illy  inv(jlvL'S  the  lower  part  of  the  jejunum,  and  sometimes  the 
ileum. 

(4)  Colic,  18  per  cent.  Intussusception  of  the  colon  usually 
takes  place  in  its  lower  half,  and  is  generally  short. 

An  intussusception  consists  of  six  layers  of  bowel,  three  on  each 
side  of  the  central  slit-like  lumen.  Peritoneum  is  in  contact  with 
peritoneum,  and  the  mucous  membrane  with  mucous  membrane. 
The  outer  layer  on  each  side  constitutes  the  sheath  or  infuifus- 
fipitns^  the  middle  is  the  entering  and  the  central  the  reluming 
]a}'er.      The  entering  and  returning  layers  together  constitute  the 

In  rare  cases  an  intussusception  is  double  or  triple,  the  layere 
then  numbering  ten  or  fourteen  respectively. 
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The  mesentery  lies  between  the  entering  and  returning  layers 
of  ihc  intussusceplutn,  and  owing  to  its  tension,  the  wJiote  tumour 
is  somewhat  curved  and  sausagc-shaptrd,  the  concavity  being  011  the 
mesenteric  side  (Fig.  123).  As  an  intussusception  increases  in  size, 
it  docs  so,  except  in  the  ilco-colic  form,  at  the  expense  of  the 
sheaili,  so  that  the  apex  of  the  intusKUsce[Jlum  always  remains  the 
same. 

In  the  early  stages  an  intussusception  can  be  easily  reduced. 


Fig.  i»3,— Intussusception.     .4.  upper  eiul  of  the  bowel ;  ifae  lower  end  ha*  httn  hSA 
open  to  tkiow  tne  luvaginalion  (O  wiih  the  central  o|M'Qin|>  {B},  (FoUinX 

but  certain  changes  spetdily  occur  which  render  reduction  dangerous 
or  impossible.  The  niesL-nteric  vessels  being  unduly  compressed 
between  the  entering  and  returning  layers  of  the  intussusceptum, 
these,  especially  the  latter,  become  intensely  congested  and  swollen, 
and  ultimately  gangrenous.  At  the  same  time  loc-al  peritonitis 
occurs,  and  the  opposed  peritoneal  surfaces  become  matted  by 
plastic  lymph,  which  at  first  is  soft  and  easily  laccrable,  though  in 
a  few  days  the  adhesions  are  strong  enough  to  prevent  reduction. 
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The  lumen  of  the  bowel  is  necessarily  much  diniimshcd,  ibe 
narrowing  being  increased  by  the  curvature  of  the  rumour  lal 
swelling  of  ihe  intussusceptum. 

The  sheath  undergoes  but  little  change.  The  local  peritonim 
may  become  general  and  prove  fatal ;  or,  xn  more  favourahle  casei 
it  serves  lo  unite  the  bowel,  and  the  Jnvaginated  portion,  bccomir^ 
gangrenous,  sloughs  away,  and  spontaneous  cure  results.  Sloughing 
by  no  means  always  results  in  cure;  it  may,  indeed,  prove  haS 
by  |)crforation. 

Causes. — Intussusception  is  dependent  upon  irregular  coa* 
traction  of  the  bowel.  Treves  slates  that  the  formation  of  if>- 
tussusception  is  due  in  the  main  to  the  action  of  the  longitudiail 
muscular  fibres,  which  draw  the  lower  uncontracled  segment  of 
bowel  (i.e.  llie  sheath)  over  the  contracted,  and  conMrtjucnliy 
smaller,  part  above  it  {i.e.  the  inlussusceplum)  ;  he  points  out  that, 
when  once  invagination  has  occurred,  its  increase  is  dependtm 
upon  continued  contraction  of  the  sheath,  excited  by  the  iniussus- 
ccptum  acting  as  a  foreign  body. 

As  to  the  causes  which  induce  the  initial  irregular  contraction 
which  culminates  in  intussusception,  it  appears  that  diarrhttx 
the  presence  of  undigested  food,  of  a  i>olypus  or  other  tumour  in 
the  wall  of  the  gut,  may,  in  some  cases  at  least,  be  determmiiig 
influences. 

Intussusceptions  of  the  dying  are  met  with  more  often  in 
children  than  aduhs.  They  may  be  distinguished  from  ordin.iry 
intusbusceplions  by  the  following  facts: — They  occur  in  the  ileum 
or  jejunum,  arc  always  short,  frequently  multiple,  and  often  ret 
grade,  i.e.  the  invagination  is  from  below  upwards^  There  are 
signs  of  morbid  action  at  the  part,  and  reduction  is  easy. 

Symptoms. — Intussusception  is  a  common  cause  of  obstruct 
tion,  and  in   the  acute  and  subacute  forms  is  usually  met  with  in 
children  under  ten  years  of  age.     A  subacute  intussusception  is 
hsiing  over  a  week  and  not  more  than  a  month.      Intussuscepti 
lasting  more  than  a  month  are  called  chronic,  and  are  more  comm 
in  adults  (p.  414). 

The  onset  is  sudden.     Pain  is  moderately  severe,  and  tends 
abate  when  the  in\*agination  has  attained  its  full  size.      It  is  usua 
paroxysmal,  but  may  be  continuous,  with  exacerbations,  and  is  d 
to   )>cristalsis ;    it    is  accompanied    by  local    tenderness    over    the 
tumour. 

Vomiting  is  not  a  constant  or  marked  s)'mptom,  and,  like 
pain,  ii  often  paroxysmal  with  long  intervals  between  the  paroxys 
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The  vomited  matter  rarely  becomes  stercoraceous.  There  is  marked 
tenesmus,  especially  if  the  intussiist:eptioii  is  low  down.  At  first 
tlierc  is  diarrlnea  with  bloody  mucus,  but  as  ihc  swelling  increases 
and  the  lumen  through  the  inlussuactption  is  narrowed  no  faecal 
matter  passes,  the  stools  being  composed  of  bloody  mucus  only. 

The  abdominal  wall  is  usually  flaccid,  and  there  is  but  little 
meteorism  unless  general  peritonitis  super\'enes.  The  detection  of 
a  tumour  is  possible  in  about  half  the  cases,  and  is  usually  evident 
in  the  ilco-Ciecal  form.  The  mass  is  cylindrical  and  sausnge-shaj>cd» 
varying  in  length  and  size  and  becoming  more  evident  during  a 
paroxysm  of  pain.  In  cxcal  or  colic  intussusception  a  tumour 
may  be  present  in  the  rectum,  or  even  at  the  anus.  Such  a  tumour 
will  not  be  attached  to  the  mucous  membrane  of  tlie  gut,  and  has 
itself  a  central  lumen.  These  points,  coujilod  with  the  general 
symptoms,  serve  to  diagnose  the  mass  from  a  tumour. 

Prognosis. — There  is  no  doubt  that  acute  intussusception 
sometimes  undergoes  spontaneous  reduction,  and  in  some  cases  there 
may  Iw?  a  distinct  history  of  this  having  taken  place  some  time 
previously.  Cure  by  sloughing  occasionally  occurs  (usually  in 
about  ten  or  fourteen  days) ;  most  cases  die,  however,  either  from 
exhaustion,  perforation,  or  occasionally  from  hiemorrhage. 

Acute  intussusception  is  very  fatal,  esjjccially  in  very  yoimg 
children,  the  dc-ath  rate  being  estimated  at  about  70  per  cent. 

Treatment. — Opium  slujuld  be  given  in  suflicient  quantities 
to  arrest  all  pain  and  quiet  the  [}eristaltic  action  of  the  bowel  By 
its  use  the  patient  is  eased  and  the  growth  of  the  intussusception 
arrested  It  has  occasionally  ha[>|K^nc*!  that  an  intussusception  has, 
during  the  ftrst  twenty-four  hours,  been  reduced  by  kneading  the 
tumour  through  the  abdominal  wall.  This  treatment  is,  however, 
only  applicable  to  quite  early  cases  in  which  the  tumour  is  small 
and  .as  yet  not  muih  swollen  and  is  free  from  adhesions  j  it  is,  more- 
over, quite  impossible  to  carry  out  the  kneading  with  any  certain 
knowledge  of  what  is  actually  being  done.  The  injection  of  water/Vr 
nctum  is  sometimes  emplnycd,  but  is  likewise  only  suitable  for  quite 
early  cases  in  which  no  adhesions  are  present.  If  it  is  employed  the 
patient  should  be  anarsthetised,  and  the  buttocks  being  well  raised, 
warm  water  is  then  introduced  by  means  of  a  funnel  and  tube,  the 
degree  of  pressure  Ixiing  estimated  by  the  height  to  which  the 
Ibrmer  is  raised  The  anus  should  be  tightly  closed  rotmd  ihe  tube 
to  prevent  leakage.  The  water  must  he  retained  for  fifteen  10 
twenty  minutes,  for  reduction  is  accomplished  rather  by  slight  and 
long-continued  force  than   by  great  sudden  fgrce  which   may  do 


^ 

4 


I 


414 


MA>fUAL  OF  SURGERY 


CHAf. 


murh   harm.      THl'   injection  of  air  by   Lund's    insufflator  or  ir 
ordinary  pair  of  bellows  may  be  tried  in  place  of  water. 

In  most  cases  it  is  wiser  to  perform  a  laparotomy  at  once  The 
abdomen  is  oj>ened  in  the  middle  line;  the  intussusception  is  ex- 
amined, and  if  from  its  appearance  reduction  seems  possible  this  should 
be  attempted  by  gently  squeezing  and  kneading  the  sheath,  comboocd 
with  slight  tractiun  on  the  intussuseeptum.  In  a}x>ut  half  tl»e  cases 
reduction  is  impossible,  and  should  this  be  so,  resection  of  the 
intussusception  and  approximation  of  the  gut  with  Murphy's  button 
is  the  appropriate  treatment  The  alternatives  to  resection  ut 
short-circuiting  the  gut,  or  the  establishment  of  an  artificial  anus 
above  the  obstruction.  Both  of  these  operations  have  the  greit 
disadvantage  of  leaving  the  disease  untouched.  Kiparotomv  for 
intussusception  complicated  by  further  operation  on  the  intestii 
is  extremely  fatal. 


CHRONIC    INTUSSUSCEPTION 
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The  general  statements  made  at  p.  410  e/se^,  ^^Pply  with 
modifications  to  the  chronic  disease.  Chronic  intussusception 
occurs  in  50  per  cent  of  the  cases  as  the  ileo-csecal  form,  and  ii 
very  rare  in  the  small  guL  It  is  roost  common  in  adult  roaks 
between  ihc  ages  of  twenty  and  forty,  and  the  determining  cause  is 
not  infrequently  an  epithelioinalous  growth  of  the  bowel  which  causes 
irritation  and  excites  irregular  peristalsis.  Adhesions  at  the  neck  of 
the  intussusception  are  constantly  present  and  are  often  very  dens 
offering  an  insuperable  bar  to  reduction.  The  intussuscept 
rarely  sloughs,  since  the  interference  with  the  circuLilion  is  gradi 
and  not  very  great ;  spontaneous  cure  is  consequently  extremely 
rare.  The  layers  of  bowel  forming  the  intussusception  are  thickened 
by  chronic  inflammation,  and  if  epilhelioma  be  present  by  extension 
of  the  growth.  The  bowel  above  is  dilated  and  hypertrophied  and 
the  mucous  membrane  is  the  seat  of  stercoral  ulcers. 

Symptocns.  —  At  first  the  symptoms  are  often  of  such  an 
equivoi;il  naiure  [hat  a  certain  diagnosis  is  not  arrived  at.  The  onset 
is  usually  gradual — chronic  dyspepsia,  periodic  i)ain,  and  a  fluctuat- 
ing state  of  the  bowels  lieing  the  leading  features.  In  some  cases 
there  is  constipatior%  in  others  diarrha'a  with  bloody  mucus,  or  the 
evacuations  may  be  nearly  normal  Vomiting  may  or  may  not  fa^B 
present  The  abdominal  wall  is  iiaccid,  but  there  is  some  distensioop^ 
and  a  tumour  may  be  detected  in  about  50  per  cent  of  the  cases. 
The  jK-ristaltic  movements  of  the  hypertrophied  gut  may  be  plainly 
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visible.  As  the  case  progresses  the  symptoms  become  more  con- 
stant and  less  irregular  in  their  manifestations.  The  patient  loses 
health,  strength,  and  ai)[jetite,  and  gradually  dies  front  exhaustion, 
perforation,  or  acute  obstruction  caused  by  blocking  of  the  narrow 
himen  with  fKcal  nuuier  or  undigested  food.  Unless  relieved  by 
surgery,  chronic  intussusception  is  certainly  fatal  in  from  six  weeks 
to  as  many  Jiionths. 

Treatment. — The  utmost  care  must  be  taken  in  dieting  the 
patient,  all  indigestible  substances  and  those  leaving  much  solid 
residue  being  rigorously  prohibited.  The  bowels  may  be  kept 
acting  by  the  use  of  laxatives,  but  strong  jnirgalives  must  not  be 
given.  Pain  may  necessitate  the  use  of  niorjihia.  The  only 
curative  measure  consists  of  early  laparotomy  before  the  patient's 
strength  and  health  have  been  seriously  undermined.  A  careful 
attempt  may  be  made  to  effect  reduction,  but  for  the  reasons 
already  given  failure  is  to  be  anticipated.  The  alternative  measures 
arc  resection,  short-circuiting,  or  colotomy,  the  first  being  given  the 
preference  if  the  patient's  condition  permits  of  the  operation. 

STRICTURE   OF  THE    INTESTINE 

Narrowing  of  the  intestinal  canal  may  be  due  to  inflammatory 
or  cancerous  changes  in  the  wall,  or  the*  lumen  may  he  diminished 
by  the  contraction  of  surruuntiiiig  peritoncjl  adhesions.  Inllanmia- 
tory  strictures  are  usually  situated  in  the  rectum  or  sigmoid  flexure 
and  are  due  to  cicatrisation  of  dysenteric  ulcers  (p.  485).  Typhoid 
and  tubercular  ulcers,  owing  to  the  direction  of  the  former  and  the 
usually  limited  extent  of  the  latter,  rarely  lead  to  stenosis.  Syphilis 
sometimes  causes  great  narrowing  of  the  lower  end  of  the  rectum 
but  very  rarely  affects  the  gut  above  this  part  (p.  485). 

The  form  of  cancer  met  with  in  the  wall  of  the  gut  is  columnar 
epithelioma.  The  growth  is  nearly  always  single  and  affects  some 
part  of  the  great  intestine.  Cancer  of  the  bowel  may  also  produce 
obstruction  by  causing  volvulus  or  intussusception. 

Morbid  anatomy. — In  a  large  propcirtiun  of  cases  the  gut  is 
strictured  bcluw  the  splenic  flexure  ;  when  the  small  intestine  is  the 
seat  of  the  disease  it  is  usually  in  the  lower  end  of  the  ileunx. 
Cicatricial  strictures  are  often  of  considerable  extent,  and  the  lumen 
may  be  much  twisted  on  account  of  unequal  contraction  in  different 
parts  of  the  .segment  involved.  Cancerous  strictures  are  more 
regular,  the  new  growth  completely  surrounding  the  wall  for  a  short 
distance ;  the  cancerous  growdi  has  a  rounded,  raised,  and  everted 


I 


MANUAL  OF  SURGERY 


CHAf. 


edge,  and  ihe  general  surface  is  ulcerated.  At  the  seat  of  stricture 
especially  if  it  be  cancerous,  the  gut  may  be  fixed  to  surrounding 
parts  by  peritoneal  adhesions  which,  should  suppuration  occur, 
confine  the  pus  so  that  a  large  abscess  sac  is  foriued  ;  this  may 
communicate  with  tlie  bowei  and,  bursting  externally,  may  prodwcc 
an  artificial  anus.  Suppuration  is  rare  except  in  cancerous  cases. 
With  progressive  growth  the  cancer  may  l)ecome  adherent  to  and 
invade  the  wall  of  a  neighbouring  coil  of  gut,  or  of  the  bbddcr, 


Fig.  134. — CmnCWof  ihe  hciwm.   iW*iin:  i.fihe  colon  (ZWbWX     ff, 
S,  ntluri  auuvc,  and  c,  culun  Liekjw,  the  uuicer. 

Uterus,  or  vagina,  the  detection  of  f?ecal  matter  escaping  through 
these  channels  being  diagnostic  of  the  fistula.  The  degree  of 
narrowing  of  the  lumen  varies  very  much ;  in  some  cases  it  is  so 
slight  that  it  causes  but  little  trouble,  in  others  the  symptoms  arc 
more  marked  but  are  unaccompanied  by  anything  like  obstruction, 
while  In  the  worst  cases  the  passage  through  the  stricture  is  so 
small  ibat  it  readily  beronics  blocked  with  small  strj'balous  masses 
or  undigested  fcjod  and  acute  obstruction  is  produced.  The  gut 
above  the  stricture  hypertrophies  in  response  to  the  demand  for 
increased  propuisivc  power ;  this  being  deficient,  dilatation  ensues^' 
and  in  consequence  of  the  retention  of  fxcal  masses  above  t 
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stricture  stercoral  ulceration  of  the  mucous  membrane  is  common. 
Such  ulcerated  areas  may  lead  to  perforation  resulting  in  acute 
peritonitis  or  local  abscess  according  to  circumstances. 

History  and  symptoms. — Stricture  of  the  gut  is  more  common 
in  males  than  females,  and  rarely  occurs  before  forty  years  of  age. 
There  may  be  a  distinct  history  of  dysentery  or  ulceration,  but  it 
by  no  means  follows  that  in  such  cases  the  stricture  is  inflammatory, 
since  cancer  not  infrequently  originates  in  a  cicatrix.  A  history 
of  chronic  constipation,  alternating  with  diarrhoea,  dyspepsia, 
and  abdominal  uneasiness,  is  as  common  as  in  other  forms  of 
chronic  obstruction.  Sometimes  an  acute  attack  of  obstruction,  due 
to  plugging  of  the  lumen,  is  the  first  indication  of  the  mischief,  but 
careful  inquiry  usually  elicits  evidence  of  trouble  extending  over 
some  months.  The  history  will  show  that  during  this  period  the 
patient  has  had  attacks  of  colicky  pain  radiating  over  the  abdomen, 
but  being  more  intense  at  the  umbilicus,  vomiting  and  distension 
after  food,  and  increasing  difficulty  in  obtaining  an  action  of  the 
bowels.  Such  attacks,  which  the  patient  usually  describes  as 
indigestion,  may,  during  the  early  part  of  the  trouble,  be  separated 
by  considerable  intervals.  As  the  stricture  becomes  tighter  they 
are  more  frequent  and  severe,  partaking  of  the  nature  of  subacute 
temporary  obstruction,  and  finally  culminating  in  the  acute  form, 
with  stercoraceous  vomiting  and  the  other  diagnostic  features. 
These  attacks  are  often  brought  on  by  food,  especially  if  a  meal  has 
been  heavy  and  large.  Attacks  of  so-called  *'  indigestion  "  are  less 
common  when  the  obstruction  is  in  the  large  intestine  than  when 
it  is  higher  up,  and  the  vomiting  is  much  less  severe.  Stricture  of 
the  small  iiue.stine  does  not  produce  symptoms  so  early  as  that  of 
the  colon  because  the  contents,  being  fluid,  pass  more  readily 
through  a  narrow  aperture.  The  solid  contents  of  the  colon  may 
be  altered  in  shape  when  passed,  provided  the  obstruction  be 
situated  in  it ;  they  are  either  narrow,  flattened,  and  tape-like,  or  in 
small  scybalous  masses.  If  the  obstruction  is  high  up  in  the  colon, 
this  alteration  in  shape  may  not  be  [iresent,  since  the  fa;ccs  are  re- 
moulded below  it  When  the  stricture  is  low  down,  and  especially 
if  it  be  cancerous,  blood  and  mucus  may  be  passed  with  the  fseces, 
and  there  is  considerable  tenesmus.  In  all  cases  of  stricture  the 
abdomen  is  considerably  distended,  borborygmi  are  troublesome, 
and  the  hypertrophicd  coils  of  gut  may  be  plainly  seen  during 
peristalsis.  In  cancerous  cases  a  tumour  may  be  felt,  but  its  absence 
proves  nothing.  Examination  by  the  rectum  should  always  be 
made,  and  if  it  be  found  greatly  distended  stricture  of  the  colon 
VOL.  ni  1  Y. 
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should  be  suspected.  This  condition  of  "  ballooning  "  of  the  reauro 
appears  to  be  due  Co  partial  paralysis  of  the  gut  tjclow  the  poinli^ 
stricture.  In  all  cases  the  impairment  of  the  general  health  a 
marked  ;  the  appetite  is  bad,  and  emaciation  and  exhaustion  ut 
speedily  induced,  partly  on  account  of  pain,  but  chiefly  &oki 
deficieiu  digestive  power  and  imperfect  action  of  the  bowels. 

Prog'nosis. — Stricture  of  the  intestine  is  usually  fatal  within 
six  months  of  its  detection,  death  being  due  to  gradual  exiuusiion, 
acute  obstruction,  or  rupture  of  the  gut  above.  In  cases  of  in- 
flammatory stricture  surgery  may  indefinitely  postpone  the  faUl 
termination. 

Treatment — The  diet  must  be  carefully  regubted  and 
selected,  and  the  food  should  be  given  frequently  and  in  small 
quantities.  Milk,  soups,  puundcd  meat  and  fish,  jellies,  eggs.  Did 
similar  food  may  tje  given,  but  all  articles  of  diet  leaving  much 
waste  material  to  be  voided  by  the  bowels  must  be  rigidly  excluded 
Many  acute  and  fatal  attacks  of  obstruction  have  been  caused  by 
impaction  at  the  stenosed  spot  of  a  mass  of  undigested  food  after  a 
too  hearty  and  ill-chosen  meal. 

The  bowels  must  be  kept  acting  by  die  use  of  mild  aperients 
such  as  the  confection  of  senna  or  some  similar  preparation.  The 
use  of  strong  purgatives  is  to  be  condemned,  as  the  violent  perisulsis 
set  up  causes  considerable  pain  and  may  determine  rupture  of  the 
gut  above  the  obstruction,  if  its  walls  have  been  thinned  by  stercoral 
ulceration. 

The  advisability  of  any  operation  and  its  nature  must  be 
determined  by  the  probable  cause  of  the  stricture,  the  urgeno' of 
the  symptoms,  and  the  benefit  likely  to  be  derived.  If  it  seems 
probable  that  the  stenosis  is  due  merely  to  contraction  of  old 
peritoneal  adhesions  it  may  be  permanently  cured  by  their  diWsion, 
but  in  Ciises  of  niechajiicai  occlusion  by  a  cicatricial  band  or 
cancerous  growth  in  the  wall  some  more  formidable  procedure  is 
necessary.  From  the  very  naltire  of  the  cause  a  curative  operation, 
viz.  resection^  is  tu  be  favoured  in  cases  of  simple  stricture,  whereas 
it  is  but  seldom  advisable  in  the  cancerous  (unfortunately  by  far  the 
most  common)  variety.  Resection  of  the  gut  for  cancer  cannot 
offer  much  hope  of  cure  until  we  arc  able  to  arrive  quite  early  at 
an  accurate  diagnosis,  for  the  disease  quickly  spreads  to  the 
lymphatic  glands,  and  is  so  extensive  (although  apparently  limited 
to  the  bowel)  that  the  operation  of  resection  h.is  up  to  the  present 
time  proved  most  unsatisfactory.  If  resection  be  not  advisable,  boi 
the  symptoms  demand  some  operation   for  their  relief,  the  choice 
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lies  between  short-circuUing  the  gut  and  the  establishment  of  an 
artificial  anus,  both  operations  being,  of  course,  palliative  only. 
Short-circniiing  is  the  more  dangerous  procedure,  but  has  the 
great  advantage  of  avoiding  the  unsj)eakab]e  inconvenience  of 
an  artificial  anus.  If  colotomy  is  contemplated,  the  exact  seat  of 
the  obstruction  must,  if  necessar)',  be  diagnosed  by  exploratory 
incision. 

In  deciding  between  these  various  operations,  it  is  but  fair  to 
place  the  whole  matter,  without  reserve,  before  the  patient  or  his 
friends,  pointing  out  candidly  the  relative  risks,  advantages,  and 
disadvantages,  and  consulting  them  as  to  their  wishes.  In  giving 
advice  under  such  circumstances,  it  may  be  well  to  bear  in  mind 
that  the  furmalion  of  an  artificial  anus,  short-circuiting  and  resec- 
tion are  safe  in  the  order  given,  but  that  the  last  only  offers  a  cliance 
— and  that  a  very  slender  one — of  permanent  cure.  Where  the 
prolongation  of  a  man's  life,  for  even  only  a  few  weeks,  is  a  matter 
of  the  greatest  importance,  few  surgeons  would  hesitate  in  electing 
to  perform  colotomy  rather  than  any  of  the  other  operations. 


IMPACTION    OF    GALL-STONES,    ENTEROLITHS,    AND    FOREIGN    BODIES 

Gall-stones  which  have  entered  the  duodenum,  through  a 
fistulous  communication  between  it  and  the 
gall-bladder,  may  become  arrested  in  the 
lower  ileum,  and,  very  rarely,  at  the  junction 
of  the  duodenum  and  jejunum.  The  forma- 
tion of  such  a  fistula  may  give  rise  to  no 
symptoms,  or  only  to  such  vague  ones  that 
the  real  nature  of  the  case  remains  undiag- 
nosed ;  nor  is  there  necessarily  any  history 
of  jaundice  or  hepatic  colic.  I  removed 
the  stone  figured  from  the  ileum  of  a  woman 
who  was  seized  with  acute  obstruction — 
the  first  illness  she  had  ever  exi)crienced — 
and  there  was  absolutely  no  history  of  gall- 
stones. When  a  gall-stone  has  passed  into  Fiu,  ia5.-AK»ii-Mone  (reduced 
the  gut  in  the  manner  described,  it  may  in  si«)  hW*' v'u^d.^me 
cause  considerable  colic,  perhaps  recurring  ''«  ''>«■"  end  of  ihe  ileum, 
in  paroxysms  at  long  inter\'als,  the  stone 
failing  to  pass  the  ilco-c;ecal  valve.  In 
many  cases  the  slone  passes  during  one  of 
these  attacks,  and  the  patient  is  permanently  relieved.     If  the  stone 
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remains  long  in  the  gut  it  may  increase  in  size  by  the  accumuUtion 
of  fxcal  matter  on  it. 

Im[>action  of  a  gall-stone  may  lead  to  sudden  acute  obstruction' 
accom[ianied  by  tlie  most  profuse  vomiting,  or  may  cause  chronir 
symptoms  resembling  those  produced  by  stricture  of  the  intestine, 
the  patient,  unless  relieved  by  operation,  dying  from  gradual  emacu- 
lion  and  exhaustion. 

CJall-siunes  have  occasionally  been  extruded  by  ulceration  of  thi 
gut,  and  the  formation  of  an  abscess  bursting  externally. 

Intestinal  concretions  may  \)€  composed  of  salts  of  lime  and^ 
magnesia,  or  of  masses  of  undigested  food,  such  as  vcgetable-fibr 
husks  of  grain,  etc.     Oatmeal  eaters  are  said  to  be  peculiarly  liabl 
to  this  form  of  "  stone."     Large  hair-balls  are  often  found  in  il 
stomachs,  and  sometimes  pass  into  the  intestines,  of  cattle  and  other 
animals.      Horses  are  very  liable  to  intestinal  concretions  of  \*ariou5 
salts,  which  may  weigh  many  pounds. 

I  have  seen  subacute  obstruction  caused  by  dense  masses  of  tea 
leaves,  whieh  were  eventually  evacuated  naturally ;  and  also  a  case 
of  fatal  acute  obstruction  dei>endent  upon  enormous  masses  of  string 
whiili  the  patient,  a  girl,  had  been  in  the  habit  of  chewing.  Intes^ 
tinal  concretions  and  foreign  bodies  rarely  cause  obstruction,  as  they 
usually  lodge  in  the  ca;cum.  Small  foreign  bodies  as  a  cause  of 
appendiciti.'i  have  been  mentioned  at  p.  390. 

Impacted  enteroliths  and  foreign  bodies  may  cause  ulceration 
and  perforation.  In  rare  cases  they  escape  from  the  bowel  at  its 
mesenteric  attachment,  and  become  embedded  in  dense  lainiiue  of 
fibrous  tissue,  the  result  of  chronic  infiammaiion. 

Treatment. — The  attacks  of  pain  accompanying  the  lodgmcntj 
of  a  foreign  body  or  gall-stone  may  be  subdued  by  opium,  and  il 
passage  of  the  obstructing  agent  aided  by  mild  purgation,  providt 
the  obstruction  is  only  partial  and  not  acute ;  but  these  should  be 
carefully  administered,  unless  the  diagnosis  is  certain. 

If  an  aeute  obstructive  attack   occurs,  threatening  the   patient' 
life,  laparotomy   must  be  performed,  and  the  stone  removed  by 
linear  incision  (see  p.  431). 

A  stone  so  tightly  impacted  as  to  cause  acute  obstruction  cannot 
be  pushed  on  without  fear  of  damaging  the  distended  gut  above  iL^| 
In    some    cases    a  gall-stone    has  been    successfully  broken  up  by^ 
needling   through   the  wall  of  the  gut,  and  this  procedure  may  be 
tried  if  the  condition  of  the  gut  and  the  size  of  the  stone  offer  a 
chance  of  its  success  with  safety. 
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Causes. ^ — Chronic  constipation,  lending  10  faecal  nccumulation 
and  obstruction,  is  most  common  in  middle-aged  women,  especially 
such  as  are  of  naturally  indolent  habits.  Constipation  is  very  often 
hereditary,  and  met  with  in  many  members  of  the  same  family. 
Defective  innervation  and  feebleness  of  the  muscular  coat  of  the 
colon  are  the  chief  causes,  both  of  which  are  accentuated  by  chronic 
over-distension.  In  some  cases  the  wall  of  the  colon  is  so  thin  that 
it  consists  of  peritoneum  and  atrophied  mucous  membrane  only,  with 
here  and  there  a  mere  trace  of  muscular  tissue.  In  one  such  case 
I  was  forced  to  make  an  artificial  anus  with  the  lower  end  of  the 
ileum.  When  peristaltic  action  is  very  feeble,  a  portion  of  the  gut 
may  be  almost  completely  paralysed  {/Uus  paralyfitt4s\  and  freccs 
cannot  pass  along  it.  Chronic  constipation  may  also  l>c  de[icndcnt 
on  want  of  moisture,  and  hence  great  dr)'ness  of  the  fieces,  with 
conse(]uent  difficulty  of  pass;ige;  or  again,  the  sensibility  of  the 
rectum  may  be  so  slight  that  the  necessary  stimulus  to  the  defeca- 
tion centre  is  insufficient.  No  doubt  personal  indolence  and  neglect 
are  in  great  measure  res[ionsible  for  the  aggravation  of  a  condition 
to  which  the  patient  is  naturally  predisposed. 

Symptoms. — There  is  always  a  history  of  long -continued 
constipation,  with  attacks  of  spurious  and  sometimes  profuse  diar- 
rhcca,  accompanied  by  a  mucous  or  muco-bloody  discharge,  due  to 
catarrh  of  the  mucous  membrane  excited  by  the  retained  faeces. 
There  is  abdominal  uneasiness  with  distension  and  flatulent  dys- 
pepsia, the  appetite  is  bad,  and  the  general  health  deteriorates. 
The  patient  suffers  from  fre(]uent  headaches,  and  irritability  of  temper 
is  sometimes  marked.  Periodic  attacks  of  colic,  with  llatulence  and 
vomiting,  become  more  and  more  frequent  and  severe,  and  nuiy 
eventually  terminate  in  definite  subacute  or  even  acute  obstruction, 
which  may  prove  fatal.  The  signs  of  faecal  impnction  may  extend 
over  many  weeks,  during  which  there  has  never  been  any  satisfactory 
action  of  the  bowels.  Abdominal  examination  reveals  the  presence 
of  the  fjccal  tumour  in  the  caecum  and  along  the  colon  ;  it  is  usually 
cylindrical,  and  pits  on  jvrcssure,  having  a  doughy  feeling,  except  in 
the  lower  part  of  the  colon,  where  the  scybalous  masses  may  be 
clearly  felt,  but  are  of  sueh  hardness  thai  no  impression  can  be 
made  on  them.  Faecal  masses  in  the  transverse  colon  may,  by 
their  weight,  displace  it  downwards  towards  the  pubcs,  and  when 
the  sigmoid  is  distended  volvulus  may  occur.  Stercoral  ulcers  in 
the  caecum  may  be  a  source  of  considerable  danger  owing  to  the 
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possibility  of  perforation  and  general  peritonitis.  Examination  d 
the  rectum  will  in  most  cases  reveal  a  large  accumulation  d 
scybalous  masses. 

Treatment.— The  treatment  of  chronic  constipation  coasisti 
essentially  in  careful  regulation  of  the  diet  and  bowels*  the  use  of 
laxatives  as  occasion  may  require,  the  employment  of  gentle  daily 
massage  and  kneading  of  the  colon,  combined  with  the  uh'  of 
electricity.  A  pill  of  iron,  aloes,  and  belladonna  is  most  useful  in 
such  cases.  The  iron  gives  tone  to  the  feeble  muscular  tissue,  while 
aloes  increases  peristalsis  and  the  moisture  of  the  mucous  canal,  the 
belladonna  obviating  colicky  pains. 

Recently  it  has  been  suggested  to  stretch  the  sphincter  ani  in 
chronic  cases ;  and  in  one  such  case  under  my  care,  in  which  the 
operation  was  required  for  another  cause,  the  effect  has  been  mort 
beneficial 

If  accumulation  actually  occurs,  an  attempt  must   tie  made  to 
clear  the  bowel  by  the  use  of  large  enemata  of  soap  and  water,  or 
of  warm  olive  and  castor  oil,  coupled  with  the  administration  of  on 
aloeiic  purge.    Violent  purgation  is  to  be  avoided.     At  the  same  time,. 
the  abdomen  may  be  kneaded  and  peristalsis  excited  by  the  FaradioH 
current,  the  positive  pole  being  placed  in  the  rectum  and  the  negative™ 
over  the  colon.     If  it  is  impossible  to  remove  the  obstruction  b\ 
this  means,  the  patient  must  be  aniestheiised,  the  anus  fully  dilated 
and  the  rectum  emptied  by  the  scoop,  enemata  then  V>oing  employi 
to  clear  the  colon.     If  signs  of  acute  or  subacute  obstruction  su] 
vene,  with  much  flatulent  distension,  the  gut  nir.y  be  freely  punctun 
through  the  abdominal  wall,  while  every  effort  is  made  by  the  m« 
stated  to  procure  evacuation  of  the  scybalse. 


OBRTRUCrrON   DUE  TO   COMPRESSION    FROM    WITHOtTT 

Ovarian  tumours  wedged  in  the  pelvic  cavity,  and  other  abdof 
inal  growths,  may  cause  subacute  or  chronic  obstruction  by  pressui 
I  have  seen  complete  obstruction  gradually  produced  by  a  large  peh 
hcematocele,  cololomy  being  rendered  necessary  in  consequence. 

Obstruction  from   external   pressure  is  usually  met  with   in  the 
rectum,  sigmoid  flexure,  or  end  of  the  ileum,  since  these  parts,  lyiilffl 
in  the  pelvis,  are  more  or  less  fixed  and  unable  to  slip  aside.  ^B 

The  diagmasis  is  in  most  cases  easy,  the  compressing  tumour 
being  readily  detected.  The  treatment  consists  in  careful  dieting, 
and  the  administration  of  mild  laxatives,  or  the  use  of  enemata.  If 
the  olwtruction  is  subacute  or  acute,  colotomy  may  be  perform* 
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preferably  in  the  iliac  region  ;  but  if  the  tumour  causing  the  obstruc- 
tion can  be  safely  removed,  this  should,  of  course,  be  done. 

Peritoneal  adhesions  may  surround  a  portion  of  gut,  or  may  drag 
upon  it  and  cause  kinking;  in  such  cases  the  syni[itonis  are  those 
of  stricture.     Division  of  the  bands  effects  a  permanent  cure. 


Operations  on  the  Intestines 
resection  of  the  intestine — enterectomv  and  colectomy 

Resection  of  the  bowel  may  be  required  in  consequence  of 
injury  or  gangrene,  for  the  cure  of  artificial  anus  or  for  the  removal 
of  a  cancerous  or  fibrous  stricture,  and  in  some  cases  of  intussuscep- 
tion. The  operation  is  always  formidable,  but  the  danger  necessarily 
varies  with  the  actual  cause  for  which  it  is  undertaken,  the  general 
conditiL>n  of  the  patient,  the  method  employed  for  the  subsequent 
union  of  the  divided  bowel,  which  shortens  or  prolongs  the  opera- 
tion, and  thus  influences  the  subsequent  shock;  and,  lastly,  with  the 
operative  dexterity  of  the  surgeon. 

The  abdominal  incision  should,  when  possible,  be  exactly  over 
the  portion  of  bowel  to  be  removed ;  but  if  this  cannot  be  ascer- 
tained, the  abdomen  should  be  opened  by  a  median  incision  just 
below  the  umbilicus  (/.f.  opposite  the  mesenteric  attachment),  and 
when  the  scat  of  the  disease  has  thus  been  ascertained,  a  second 
opening  may  be  made  in  the  more  correct  position  if  necessary. 
When  the  bowel  has  been  exposed,  the  portion  to  be  removed  is 
drawn  out  of  the  wound  by  traction  on  its  mcsenlcry,  and  must  be 
carefully  isolated  by  warm^  flat  sponges,  so  that  the  abdominal  canly 
is  completely  shut  off.  The  loop  is  now  emptied  of  its  contents  by 
gentle  pressure  in  an  upward  and  downward  direction,  and  the  bowel 
is  clamped  above  and  below  the  seat  of  operation.  Far  this  purpose 
Makin's  clamp  is  one  of  the  best  instruments. 

The  gut  is  divided  with  a  sharp  pair  of  blunt-ended  scissors  in  a 
rather  oblique  direction,  more  being  taken  from  the  free  than  from 
the  mesenteric  side.  A  triangular  piece  of  mesenlerj-  should  also 
be  removed,  but  care  must  be  taken  that  the  mesentery  is  not 
detached  from  the  portions  of  Ixjwel  above  and  bclaw  the  points  of 
section  of  the  gut,  otherwise  the  vascular  sup|>ly  will  t>e  endangered. 
Irrigation  with  warm  sterilised  water  should  be  employed  to  wash 
away  any  foul  material.  Bleeding  vessels  must  be  caught  in  fine 
pointed  forceps,  care  being  taken  that  the  coats  of  (he  bowel  are 
not  also  included  and  thus  bruised.     The  divided  mesentery  is  now 
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accurately  united  by  sutures  of  fine  silk  or  chromic  gut,  and  tht 
divided  ends  of  the  bowel  are  united  by  one  or  other  of  ihe  methods 
to  be  presently  described.      Resection  and  subsetjuent  union  of  the 
divided  ends  may  be  undertaken  in  three  stages,  as  strongly  advocated 
by  Greig  Smith.     The  first  step  consists  in  fixing  the  loop  of  bowel 
outside  the  abdomen   by  means  of  one  or  two  glass   rods  passed] 
through  the  mesentery  and  resting  on  the  abdominal   walL     N< 
sutures  are  required.     The  gut  is  then  opened  above   the  obst 
tion,  and  a  full-sized  drainage  tube  is  introduced  into  it,  and  kepi  u 
position  by  a  safety  pin  passed  through  the  gut  and  tube  ;  the  hiu 
is  then  connected  with  two  or  three  feet  of  tubing,  which  will  corui 
the  contents  of  the  bowel  into  a  receptacle  by  the  side  of  the  bitl' 
The  loop  of  bowel  is  covered  with  a  piece  of  oiled  silk,  outside  whit 
an  antiseptic  dressing  is  applied. 

The  second  stage  may  be  undertaken  in  about  ten  days,  and 
consists  in  removing  the  prolapsed  loop,  with  a  pair  of  scissors,  flir^ 
with  the  abdominal  wall.  The  bowel  is  by  this  time  adlicrenl  to 
the  waund^  and  will  not  slip  back  into  the  abdomen. 

'I'he  third  stage  consists  in  closing  the  artificial  anus  formed  by 
the  above  means  by  enterorrhaphy,  and  should  be  undertaken  when 
the  general  condition  of  the  patient  is  satisfaclorj*  (p,  437). 


ENTERORRHAPHY 

The  union   of   two    portions  of   bowel  may  be   accomplished 
by  suturing  alone  {direct  method)^  or  by  suturing  with    the  use  ol 

some     mechanical     apparatus     {mfdi 
method).     Union  by  the  direct   metK 
is,  as  a  rule,  not  to  be  recommended 
view  of  the  length  of  time  CH.cupied  in 
the  operation  and  the  consefiueni  socniy 
of  the  shock,  with  proVwble  fatal  con 
quences  which   it    entails,   for  whaiev 
theoretical     objections     may    be     urg 
against     the    use    of    mechanical 
trivanccs    to    effect    union,    clinical    c 
l>erience  amjily  proves  that  such  objec- 
tions are  of  no  great  weight. 
Sutures  and  needles.— The   best  material   for  suturing  t^| 
undoubicilly     fine    Cliincsc    twist,    rendered    aseptic     by    boiling.  ^ 
Ordinary    sewing   needles    about    size   No    8  will    be    found    the 
most  convenient ;  ihey  should  not  be  too  sharp,  so  that  the  danger 


Flu  ia6. — Lcniben's  suture  pasking 
tluuuah  ihe  «croui  and  muKuIar 
coatJ  of  I  tic  bowcL 
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of  penetrating  the  mucous  coat  is,  with  ordinaiy  care,  reduced  to  a 

minimum  ;  and^  moreover,  a  blunt  needle 

is  more  likely  to  push  aside  any  vessel 

that  it  may  encounter  instead  of  wound- 

iny.  il. 

Method  of  suturing:. — The  sutures 

should  not  penetrate  ihe  mucous  coat, 

but  should  pick  up  the  submucosa,  so 

that  they  obtain   a  secure  hold  on   the 

wall  of  the  bowel.      Numerous  methods 

of  suturing  have  been  devised  ;  of  these 

I-cmbert's,    the    Czerny  -  Lembcrt,    and 

Halsted's  are  for  general  purjKJses  ihe 

best  for  interrupted  sutures  j  for  coniinur>us  suturing  I>upuytren's 

method  answers  well.  The 
method  of  introducing  the 
various  sutures  will  be  more 
readily  understood  by  a  refer- 
.  ence  to  the  accompanying 
'^     V^        figures  than  by  description. 

Mechanical  apparatus. 
—  or  the  numerous  contriv- 
ances which  have  been  devised 


Fk;.  127.— Cicrn>--Lcral»ert  suture 
One  f>uture  unites  the  mucout 
tii«iiitinine,  ihe  other  only  pasoct 
iliruugb  the  scroutand  anacutur 
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Frc  >s8.— HaUted'B  qnUt  suture. 

as  aids  in  the  jtcrformance  of  enteror- 
rhaphy,  those  of  decalcified  bone  and 
Murphy's  button  are  to  be  esjiecially 
mentioned.  Paul's  bone  lubes,  Mayo 
Robson's  bobbins, and  Senn's  plates  appear 
to  be  the  best  forms  of  decalcified  bone 
apparatus. 

Murphy's  buttons  are  made  of  various 
shapes  and  sizes  according  to  the  portion 
of  bowel  to  be  operated  on.  Their  use 
undoubtedly  shortens  the  operation,  since 
but  little  suturing  is  required ;  moreover, 
as  contrasted  with  other  methods  of 
eflecting  union  the  approximation  is  more 
complete,  the  Viowel  is  less  maniimlnted, 
subsequent  rtst  is  not  so  important,  and 
the  patient  may  therefore  be  fed  more 
generously  and  the  bowels  acted  on  earlier.  ^ 

The  infolded  portions  of  the  bowel,  approximated  and  compressed 


Fic.  i»o.—Murphy'i  button.  The 
lower  figure  n  the  nuile  Itnir 
whirb  faa.\  a  spring  fl;ingc  Uit 
keeping  lJpprc*^'*u^c  a.t  ain-phy 
ai    the     im  fuiIcd     ni.»rj;inis     of 


bowel  proceeds  (M 
DrxM-X 


Ltown 
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I'm.  i«r-Krit«ri)rrlwbhy  W  M«un««ir4  mefhw]  (Moood  Majtc).  Til  iTiialm  m 
•tilHfM  IIm  Uiw«(  luia  U»n  iiiraKi"*'**''  tt)c  DppcT  part  into  the  k*w«  amA 
UmU.  •txl  III*  liivngiMftiad  uvnUM*  tMV«  bacn  dnwn  out  uf  ibc  t*MTmiti  ia  tW 

Criftm  linvr  nUf^on-iirrcd  in  which  the  button  has  failed  to  pass  th^| 
CUCui  valvg  when  it  han  iHrcn  uswl  in  the  small  intestine,  but  Hie 
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probability  of  such  an  accident  occurring  is  by  no  means  as  great  as 
might  bo  suii|>use(l. 

Varieties  of  operation.^The  bow^  may  be  united  by  end-to- 
end  approximaiion,  by  end-to-side  or  implantation,  or  by  side-to- 
side  or  lateral  anastomosis. 


ENTD-TO-EXD    APPROXIMATION 


Maunsell's  method  by  direct  suture. — The  bowel  being 
clumped  ubuul  five  inches  distant  from  the  cut  ends,  these  are  loosely 
united  by  a  suture  passing  through  all  the  coats  at  the  mesenteric 
and  free  sides  (Fig.  130),  the  ends  of  these  sutures  are  left  long, 
and  are  used  to  produce  the  subsequent  invagination  of  the  upper 


Fh*  13X— Enlerofrliaphy  by  Mnun^cll'i  method  (completed).  TT>c  divided  end«  oflbe  tegmcnls 
bave  been  united  tiy  interrupted  suiuics  poj^^inic  ihtouuh  all  the  cq^iLs  ;  the  invaginftlion  hat 
been  reUuccd  and  the  lon|;itU(iinal  inu:i>i(.in  in  the  bouel  luu  been  united  by  l^mbert's  tuturcft^ 
mnd  ihoM  uniliniE  the  divided  mesentery  have  >>e«n  tied.  The  approxinuiion  will  }>t  rendered 
nier  Aod  mure  cotnpletc  b>'  a  few  points  of  Leinbert's  uit  Lire  at  the  line  uf  uiiiun  {/a),  (Warios). 

into  the  lower  portion  of  bowel.  The  lower  end  of  the  bowel  is 
now  incised  for  about  one  and  a  half  inch  along  the  free  border, 
the  incision  beginning  two  inches  from  the  cut  end.  Through  this 
incision  the  ends  of  the  two  sutures  are  drawn  from  within  the 
bowel,  and  by  traction  on  them  the  gut  is  invagtnated  and  the  in- 
vagination is  drawn  out  of  the  incision,  where  it  will  appear  as  two 
complete  tubes,  one  inside  the  other,  the  peritoneal  surfaces  being 
in  contact  (Fig.  131).  The  invagination  is  now  completely  transfixed 
by  suturing  in  about  ten  places,  the  sutures  are  di\'ided,  and  thus 
twenty  result,  which  on  being  tied  accurately  unite  the  two  portions 
of  gut.  The  temporary  traction  sutures  are  cut  short,  Ihc  invagina- 
tion is  reduced,  and  the  linear  cut  in  the  lower  segment  of  bowel 
closed  by  a  double  row  of  Ix^-mb.-rt's  sutures  (I'ig.  132).  For 
greater  security  a  few  i)oints  of  Lemberl's  suture  may  with  advantage 
be  inserted  round  the  line  of  union  of  the  two  j)ortions  of  bowel 
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Paul's  mediate  method  by  bone  tubes. — The  bone  tube 
with  a  traciion  thread  atuihcc  (lig-   153,  ^-l>  is  placed  in  the  opper 

end  of  bovcl  and  find  by 
a  continuous  suture  passing 
through  the  cut  marpn 
The  traction  thread  on  1 
needle  is  passed  akrng  the 
lumen  of  the  lower  se^nent 
of  bowel  and  broughl  out 
through  the  wall  aboat 
three  inches  from  the  mt 
end  (Fig.  133,  My  The 
cut  ends  of  the  se^rorms 
arc  now  united  by  a  o»- 
liiiuous  suture,  and 
upper  segment  is  inva 
ated  into  the  lower  by  an 
assistant  drawing  on  tbc 
traction  lhread(Fig.  ijj.0- 
Lembcn's  sutures  are  em- 
ployed to  fix  the  in\-aginar 
lion.  The  traction  thread 
is  drawn  tight  and  cut 
short,  the  ends  dropping 
into  the  bowel. 

Murphy's  mediate 
method  by  a  metal 
button.  —  A  running 
thread  is  passed  by  a  stop 
stitch  along  the  cut  edge 
of  tile  bowel  (Fig,  134). 
This  stitch  is  called  the 
purse  string  or  puckering 
thread,  and  is  begun  and 
ends  at  the  free  border  of 
the  gut ;  at  the  mesenteric 
ntinchmeni  a  return  o^*er- 
stitrh  is  made  so  th;»l  the 
peritoneal  surfaces  are 
brought  into  accurate  ap- 
jjosilion.  One  half  of  the  button  held  in  forceps  (Figs,  135,  136, 
p.  430)  is  now  placed  within  the  bowel  and  is  fixed  in  |>os)tion 


Fia.  »33.— EnterorrlKiuhy  l»y  PauVt  ntctltod. 

do^itkiftri]  iMtiie  IuIm:  ;  I,  the  i]i«tiil  eotl  prrftimtnl 
fur  v;wiric  tu  the  bowel ;  »,  the  tractiun  litiaui 
nrmcil  with  loiiic  «ewintt  needle ;  3,  it^  attAchttient  to 
itie  iul>c.  /t,  a  «tjtge  ui  the  opcTAtioti  ;  1,  tSc 
prnxinwl  end  of  the  Wiyav]  wi'ih  the  lube  sewn  in  ;  1. 
the  dihial  end  not  yet  tewn  to  ihc  pruxuiutl.  but  witti 
the  tmciion  thrciul.  3,  pa*Acd.  ( ,  tlie  operation 
conipleied  ;  1,  the  fheath  or  iiiTuKUM-ipkn^  of  (he 
ihva);iria(i'>ti ;  -i,  itic  J^mbtrrl  nuluret  fur  fet;itiitii{; 
tha  \uiTin  in  panilioii.  /?,  the  p;irt»diK%n.(nl  ;  i,  the 
tut)e  11  ii'/u  ;  3,  Ihc  irnction  thread  cut  ^Jv^ri ;  3.  the 
prnaim.ll  end  nf  ilie  l>r>wet  enlerinK  the  inl(i«»«i«cep- 
liun  ;  4,  itie  djolal  etid  furminff  the  tvturninf  ;iik1 
hing  layers  (Urcig  Siuithji 
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drawing  tight  and  tying  the  puckering  thread  round  the  central 
cylinder  (Mg.  137,  p.  431).  The  other  end  of  the  bowel  is  similarly 
treated,  and  the  operation  finished  by 
pressing  together  the  two  halves  of  the 
button. 

This  method  has  the  great  advantage 
of  occupying  a  very  short  time. 

END-TO-SIDE   UNION   OR    IMPLANTATION 

Union  of  the  end  of  the  upper  seg- 
ment of  bowel  10  the  side  of  the  lower 
is  especially  applicable  when  the  ileum 
has  to  be  joined  to  the  colon.  The 
operation  may  be  (juickly  pcrfiimied  by 
the  use  of  Murphy's  button,  which 
is  inserted  into  the  cut  end  of  the  upper 
segment  as  described  in  end -to -end 
approximation,  and  into  the  lower  seg- 
ment as  in  cases  of  lateral  anastomosis 
(sec  below).  Tlie  cut  end  of  the  lower 
segment  of  bowel  is  invagiriaied  and 
closed  by  a  double  row  of  Lembert's 
sutures,  or  by  a  continuous  suture  first, 
and  a  single  row  of  Lembert's  to  make 
all  secure. 

MaunselFs  method  as  described 
for  end-to-end  approximation  may  also 
be  employed,  the  *:iit  end  of  the  lower 
segment  of  t>owel  being  used  to  draw 
the  invagination  through  and  closed 
when  the  implantation  has  been  cffecied. 

SIDK-TO-SIDE    UNION LATERAL    ANASTO- 
MOSIS  SHORT-CIRCUrriNG  THE  BOWEL 


Lateral  approximniion  may  be 
effected  after  removal  of  a  segment  of 
bowel  and  closure  of  the  cut  ends  by  a 
continuous  suture  rc-enforced  by  a  single 
row  of  Lembert's,  or  it  may  be  performed 

without  removal  of  any  bowel,  the  part  above  the  obstruction  being 
approximated  to  the  part  below  [short-circuitiftg). 


Fig.  i;;*. — Fnd-to.erMl  ■pprotimalicm 
with  Murphy's  buttun.  A  l^^p 
stitch  is  carricil  alonu  tin  cut 
nwr^iu  IjeKtnniiiit  at  irw  WKive* 
»de  of  t)ic  j(ut  <^) ;  at  ihv  rrcvcn- 
leric  atiaThroenl  a  rcluni  ovcr- 
uilch  iH  iib-idc  and  the  top  uitch 
is  then  roniinimt  alt^r^  tm:  oeJict 
tide  to  (he  ronvcxily  a^iin. 
ThU  rotiHtitutc*  the  "puckering 
irtitrh,"  whKh,  whrn  lied  rouria 
iIkt  hair  of  tlic  buttun  aft«r  it«  in- 
*crti<in,  dr-AWk  the  uul  ctlur  of  the 
l>L>weI  within  the  cla.-ip  (Kig.  137, 
p.  431X  (Messrs.  Down  Uro*.), 
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Approximation  by  suture  is  not  to  be  recommended,  since 

it  occupies  a  long  time  and  has  no  special  advantages. 

Senn's  mediate  method  by  boat 
plates. — If  a  portion  of  bowel  has  been 
removed  each  end  is  invagin.ited,  so  ihii 
peritoneum  is  opposed  to  peritoneum  all 
round,  and  is  then  closed  by  a  continuous 
suture  passing  as  deep  as  the  submucous 
coat  re-cnforccd  by  a  single  row  of  Lember> 
sutures.  An  incision  about  one  inch  long 
is  now  made  in  the  free  border  of  each  end 
of  the  gut,  about  two  inches  beyond  the 
occluded  end,  and  through  this  a  properly 
threaded  bone  plate 
is  introduced  into  the 
bowel  The  middle 
sutures  are  passed 
through  all  the  coals 
of  the  bowel  alwut 
an  eighth  of  an  inch, 
or  rather  more,  from 
the  cut  margin  ;  the 
end  sutures  do  not 
pass  through  the  in- 
testinal wall.  The  peritoneal  surfaces  are 
now  gently  scarified,  and  the  bowel  is  ap- 
proximated by  tying  the  four  sutures  from 
one  phiie  with  the  corresponding  ones  from 
the  other.  The  sutures  are  cut  short  and 
buried  between  the  approximated  serous 
surfaces.  Approximation  is  finally  rendered 
more  secure  hy  a  continuous  suture  at  the 
level  of  the  margins  of  the  bone  plates,  and 
an  omental  graft  may  be  added  if  thought 
necessary. 

Murphy's  button  enables  the  opera- 
tion to  be  very  quickly  performed.  A 
running  thread  is  passed  through  all  the 
coals  of  the  bowel  (Tig.  138),  and  the  gut 
is  incised  within  the  limits  of  the  suture. 
One  half  of  the  button  is  introduced  and  fixed  in  position  by 
drawing  the  thread  tight  and  tying  it  round  the  central  cylinder 


Flu.  135. — Tlic  mclhod  of  hoW- 
ing  the  Tentalc  hiilf  \<f  the 
btilton  ready  Tnr  intcrtion 
into  the  bowel  (Mcian. 
I>awB  Bro*,), 


Fig.  I  j6.— The  method  of  hoU* 
ill,;  the  nude  half  of  the 
button  rvftdf  for  ioMrtiaQ 
inio  the  bawd 
Down  Bcok.> 
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of  the  button.  The  other  portion  of  bowel  is  similarly  treated,  and 
the  operation  finished  by  closing  the  two  halves  of  the  button 
(Fig.  119,  p.  375). 


LINEAR    ENTEROTOMY 


^V  This  operation  may  be  required  for  the  removal  of  an  impacted 
r  foreign  body,  or  to  allow  the  escape  of  the  contents  of  the  gut  in 
'     cases  of  distension  either  from  obstruction  or  acute  septic  peritonitis. 


Tig.  137.— End^ixnd  upproximmicm  with  Murphy's  button.  Each  half  of  the  button  is  in  ib« 
bowel  ;umI  the  |iui:k«nn^  ^lri^Kk  have  bc«n  lightcoeU ;  it  only  remains  to  preu  the  two  halve* 
of  the  buttoo  together  (Alcurt.  Uuwn  Bum.). 

The  coil  of  bowel  is  drawn  up  and  the  peritoneal  cavity  shut  off 
by  warm,  flat  sponges. 

An  incision  of  sufficient  length  is  made  opposite  the  mesenteric 
attachment,  the  gut.  in  the  case  of  removal  of ;.  foreign  h  dy,  being 
clamped  on  each  side     Warm  irrigation  should  be  employed,  and, 


FiC*  i}8. — I-atcral  and  end-lo-nd*  approxnnatkm  irith  Murphy's  bultpn.  The  "  running  thread  " 
H  t(uert*)d  thrcni|{h  ul)  the  t-uats  of  the  boMrel  mi  thjit  a  Luup  i»  fonnetl  within  which  the  g\i(  li 
inciinrl  The  half  of  the  huttun  is  then  introduced  and  the  running  thread  is  drawn  ugut  m> 
ihal  tbc  cut  tiuui£in  u  drawn  within  the  gnup  of  the  button  (Meurs.  Down  liroa.^ 

if  the  state  of  the  patient  admits,  the  wound  should  be  closed  with 
a  double  row  of  Lemberl's  sutures  extending  a  third  of  an  inch 
beyond  each  end  of  Ihe  incision.  If  the  patient's  condition  is 
serious  the  time  otTUpicd  in  siuuring  may  materially  add  to  his 
danger;  uttder  suih  circumsiJiH.'es  a  tempurary  artifidal  anus 
should  be  formed,  and  dealt  with  when  the  patient  has  regained  his 
strength. 
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ENTEROTOMY — COLOTOMV 

The  formation  of  an  arlificial  anus  with  the  small  int 
{en/avfim\)  or  colon  (cohhmv)  may  be  required  when  no  oib 
operation  is  admissible,  or  when  the  serious  condition  of  the  patici 
docs  not  permit  of  such  operation  being  undertaken  (see  p.  41 
Aw  artificial  anus  is  also  sometimes  formed  as  a  purely  lempora 
measure  when  the  obstruction  is  of  such  a  nature  that  it  can  in  ti 
be  overcome,  as  in  the  case  due  to  pelvic  hsematocelc  quoted 
p.  422.  When  the  seat  of  the  obstruction  is  high  up  in  the  sni 
intestine,  the  establishment  of  an  artificial  anus  would  certai 
prove  fatal,  and  is  therefore  unjustifiable. 

Enterotomy. — This  operation  being  merely  a  palliative 
ccdure,  is  often  done  in  the  most  convenient  position  without 
previous  laparotomy;  but  should  thts  have  been   performed  as 
explorator)'  measure  the  artificial  anus  may  be  made  in  the  midd 
line.     If   no    laparotomy    has    been    performed,   the    abdomen 
opened  by  an  incision  about  two  inches  long,  the  centre  of  whi 
bisects  a  line  drawn  from  the  umbilicus  to  the  anterior  supc 
iliac  spine.     This  incision  may  be  made   on  cither   side,   but 
usually  done   on  the   right,  so  that  the  lowest  coil   of  the  ileu 
may  be  taken.     A  distended  coil  of  gut  will  now  present  in  the 
w(nin<lj  anil   should   be   attached   to   peritoneum    and  skin  in 
manner    to   be   tlesprilK-d   under    I.itir^'s   operation.       If   relief 
not  urgently  called  for,  the  bowel  should  not  be  incised  for  twelv€ 
or    tweirty-four  hours;    but    if   delay  is  dangerous,   a    trocar  and 
canula  may  be  used  to  draw  off  the  contents  of  the  bowel,  the 
margins  of  the  wound  being  well  smeared  with  carbolised  vaseline 
to  prevenlj  as  far  as  possible,  contaiiiinalion  of  the  peritoneum. 

The  aficr-treatment  is  discussed  at  p.  435. 

Colotoray  may  be  performed  through  the  loin  by  Amussat' 
melhod  or  anteriorly  in   the   iliac   region   as   pracdsed  by  Lit 
Both  operations  are  usually  done  on  the  left  side.      Most  surg 
prefer   the  anterior  operation,  when  there  is  any  choice,  for  the 
following    reasons: — It   is   more   easily   performed;    it    places  t 
ariifirial  anus  in  a  more  convenient  position  for  the  patient  :  ar 
moreover,  allows  the  surgeon  the  np[iortunity  of  examining  the 
doniinal  cavity.      The  danger  from  opening  the  peritoneum  is  v 
slight  if  due  cleanliness  be  obser\*cd. 

Ingruinal  colotomy — Ultra's  operation. — An  incision  from  t 
to   three   inches  long  is   maile   one  and   a   half  inches  from  ilic 
anterior  superior  iliac  spine,,  the  centre  crossing  a  line  drawn  froi 
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this  point  to  the  umbilicus  (Fig.  19,  c,  p.  84).  The  structures  in 
the  abdoniinal  wall  arc  carefully  dividL-d  and  the  perironeum  opened. 
A  flat  sponge  is  now  introduced,  and  the  peritoneum  and  skin  are 
united  by  a  few  chromic  gut  sutures.  The  small  intestine  is  pushed 
aside,  and  the  colon,  easily  recognised  by  the  longitudinal  bands  of 
muscular  fibres  anil  apjiendices  epiploicie,  sought  for.  The  gut  is 
gently  pulled  down,  so  that  it  may  be  attached  as  high  up  as  possible, 
and  united  to  the  peritoneum  and  skin  by  fine  carbolised  silk. 
It  is  important  to  draw  the  gut  well  forward  so  that  a  good  "spur" 
may  be  formed;  for,  unless  this  be  ensured^  faeces  will  pass  into  the 
lower  part  of  the  bowel  and  cause  much  subsequent  trouble.  The 
peritoneal  and  muscular  coats  of  the  gut  are  now  held  between 
the  finger  and  thumb — ihe  mucous  coat  being  excluded  by  a  slight 
gliding  motion  of  the  fingers — and  the  sutures  of  fine  carbolised 
silk  are  passed  through  these  coats,  and  then  through  the  parietal 
peritoneum  and  skin.  The  sutures  should  be  about  an  eighth  of 
an  inch  apart,  and  great  care  should  be  taken  to  get  good  apposition 
at  the  angles  of  the  incision.  A  guiding  stitch  to  facililaic  the 
second  stage  of  the  operation  is  passed  through  the  centre  of  the 
exposed  bowel,  taking  up  the  perituneuni  iind  muscular  coats  only. 
If  the  symplums  pernnt  of  delay,  an  antiseptic  dressing  is  applied 
and  the  gut  left  unopened  until  the  end  of  two  or  three  days,  when 
it  may  be  opened  with  scissors  or  a  sharp  knife,  the  guiding  stitch 
l>cing  slightly  drawn  upon  to  render  the  wall  of  the  gut  tense. 
Any  vessels  which  may  bleed  may  be  twisted,  but  this  is  rarely 
necessary. 

Neither  the  method  of  passing  a  suture  through  the  mesentery 
on  each  side  and  then  through  the  sides  of  the  abdominal  wall  near 
the  lower  end,  nor  thai  of  drawing  the  gut  to  the  surface  by  placing 
a  glass  tube  through  the  mesentery,  appear  to  offer  any  advantages 
over  simple  suture,  provided  care  be  taken  that  the  portion  of  gur  to 
be  fixed  to  the  wall  is  drawn  well  forward,  i.e.  out  of  the  wound  in 
the  parietes. 

Lumbar  colotomy  (Calissen's  and  AmuEsat's  operation). — 
Provided  the  seat  of  the  obstruction  permits,  this  operation  should 
be  performed  on  ihc  left  side,  for  the  descending  colon  is  less 
liable  to  abnormalities  and  less  frequently  surrounded  by  |)eritoneum 
than  is  the  ascending.  If,  however,  the  actual  seat  of  obstruction 
cannot  be  diagnosed,  but  is  known  to  be  in  the  colon,  colotomy 
should  be  performed  on  the  right  side. 

The  patient  is  rolled  over  to  the  opposite  side  and  a  pillow  or 
sand-bag  placed  beneath  the  loin  in  such  a  nuinner  that  the  interval 
vol.  Ill  *  ^ 
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between  the  last  rib  and  the  iliac  crest  on  the  side  of  the  operation 

is  opened  up  to  the  fullest  extent.  An  incision  about  four  inrhes 
long  is  made  parallel  with  the  last  rib  and  midway  between  it  and 
the  iliac  crest,  the  hindt.T  limit  of  the  wound  being  at  the  outer  edge  of 
the  erector  spinas.  The  colon  is  marked  by  a  line  drawn  vertically 
upwards  to  the  last  rib  from  a  point  half  an  inch  behind  the  centre 
of  the  crest  of  the  ilium  measured  from  the  anterior  to  the  jxjsterior 
superior  iliac  spine.  When  the  first  muscular  layer  is  exposed,  the 
external  oblit^ue  will  be  found  in  the  anterior  two-lhirds  of  the 
wound  nnd  the  latissimus  dorsi  behind  it ;  these  arc  divided,  and 
the  internal  obIi(iue  is  then  seen  in  the  whole  length  of  the  wouod; 
this  again  is  divided  and  the  fascia  lumborum  and  last  dorsal  nerve 
and  artery  are  exposed  and  cut.  The  outer  edge  of  the  quadratus 
lumborum  is  now  seen  posteriorly  and  should  be  divided,  if  neces- 
sary, to  give  more  room.  A  varying  quantity  of  fat  is  now  to  be 
torn  through  with  two  pairs  of  forceps,  the  exposed  Iransversolis 
fascia  carefully  but  freely  opened,  and  the  bowel  defined.  The 
colon  is  recognised  from  peritoneum  by  its  greater  thickness  and  by 
the  recognition  of  its  contents.  If  the  colon  be  distended,  as  will 
necessarily  be  the  case  when  the  operation  is  undertaken  for  die 
relief  of  o!)struction,  it  is  easily  drawn  up  into  the  wound  and 
secured.  When  the  colon  is  collapsed,  as  it  may  be  when  the 
obstruction  is  only  partial,  it  may  be  distended  by  insufflation  ^ 
rtcium  by  means  of  Lund  a  insulTlator  or  an  ordinary  pair  of  bellows. 
The  lower  edge  of  the  kidney  is  a  useful  guide  to  the  bowel, 
which  may  a?so  be  made  evident  by  an  assistant  pressing  it  up  into 
the  wound  through  the  abdominal  wall.  In  some  cases  the  gut 
may  be  found  by  placing  the  index  finger  in  the  [wsterior  part  of 
the  wound  and  rolling  the  patient  on  his  back,  the  gut  falling  lo 
the  palmar  aspect  of  the  finger  and  being  readily  seizcd. 

The  colon  is  drawn  well  up  into  the  wound  and,  if  it  be  not 
necessary  lo  open  it  at  once,  is  secured  in  situ  by  passing  two  fine 
hare-lip  pins  through  it  an  inch  apart,  their  ends  resting  against  the 
skin,  i-'urlher  security  may  be  obtained  by  suturing  the  outer  coals 
of  the  gut  to  the  skin.  The  anterior  part  of  the  wound  is  now 
closed  with  silkworm  gut  and  a  dressing  applied.  The  bowel  may 
be  opened  on  the  third  or  fourth  day. 

If  the  urgency  of  the  symptoms  demands  immediate  relief,  the 
operation  is  completed  in  the  following  way: — A  stout  semicircular 
needle  threaded  with  silk  is  passed  through  the  superficial  part  of 
the  anterior  end  of  the  wound  on  one  side,  then  through  the  gut, 
traversing  it  for  about  an  inch,  and  through  the  wound  at  a  corre- 
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spending  point  on  the  other  side ;  a  similar  suture  is  passed  about 
one  inch  behind  the  anterior  ooe.  These  siiuircs  being  drawn 
tense,  the  gut  is  opened  by  an  incision  about  an  inch  long,  the  raw 
surface  of  the  wound  having  been  first  thoroughly  dried  and  painted 
with  a  mixture  of  ether  and  iodoform,  and  every  care  taken  that  the 
fa;cal  matter  docs  not  foul  the  wound.  The  finger  is  now  intro- 
duced into  the  bowel,  the  anterior  thread  is  drawn  out  and  divided, 
and  the  two  sutures  (lius  formed  are  lied;  the  posterior  suture  is 
similarly  treated,  and  a  few  additional  points  of  suture  may,  if 
necessary,  be  passed  through  the  margins  of  the  wound  in  the 
bowel,  and  unite  it  to  the  skin. 

The  anterior  margin  of  the  parietal  wound  should  be  united  by 
a  few  points  of  suture.  The  surrounding  skin  must  be  jilentifully 
smeared  with  iodo-vaseline,  and  a  pad  of  oakum  lightly  applied  and 
frequently  changed  as  the  bowel  evacuates  its  contents. 

Dangers  and  difficu//i^s.-—The  jKiritoneum  may  be  opened  if 
the  incision  be  made  too  far  fonvard,  if  manipulation  be  loo  rough, 
or  if,  through  its  bulging  into  the  wound,  it  be  mistaken  for  the 
bowel.  Should  this  accident  happen  the  rent  must  be  sutured,  and 
the  bowel  fixed  to  the  skin  by  sutures  and  on  no  account  opened 
until  the  third  or  fourth  day  ;  for  if  the  operation  he  completed 
in  one  stage,  diffuse  septic  peritonitis  with  fatal  results  will  most 
probably  ensue. 

The  same  plan  of  treatment  is  essential  if  the  colon  should  be 
found  to  possess  a  meso-coion. 

Failure  to  find  the  colon  on  the  left  side  necessitates  inguinal 
colotomy  on  the  right,  this  operation  being  chosen  in  preference  to 
the  lumbar,  because,  if  the  caecum  cannot  be  found,  a  coil  of  dis- 
tended gut  may  be  opened.  The  causes  of  death  after  colotomy 
are  shock  and  exhaustion  if  the  operation  has  been  too  long 
delayed  or  prolonged  on  account  of  difficulties  met  with,  peritonitis, 
or  diffuse  cellulitis  which,  extending  from  the  wound,  may  spread 
widely, 

TAe  mana^mtnt  of  the  artifidal  anus, — In  cases  of  obstruction, 
it  sometimes  happens  that  within  a  few  hours  after  enterotomy  and 
evacuation  of  the  contents  of  the  bowel,  the  temperature  rises  and 
the  patient  exhibits  all  the  symptoms  of  septic  absorption ;  should 
this  occur,  the  bowel  should  be  thoroughly  washed  out  and  10  grain 
doses  of  salol  given  night  and  morning.  Every  care  must  be  taken 
to  prevent  excoriation  of  the  skin,  which  is  produced  by  the  irrita- 
tion excited  by  the  fjccal  matier,  especially  when  the  acrid  contents 
of  the  small  intestine  escape.     The  use  of  salol  materially  lessens 
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the  irritating  properties  of  the  feces,  and  the  skin  must  be 
protected  for  some  distance  round  the  opening  by  a  plentiful  use 
of  horacic  oinlmunt  or  vaseline.  Charcoal  (in  powder  or  biscuits) 
is  useful  to  diminiyli  fu-'tor  and  render  the  faeces  more  solid.  The 
bowel,  especially  the  lower  segmentj  should  be  washed  out  occasion- 
ally to  guard  against  retention  of  ffecal  matter  which  causes  great 
inconvenience.  The  patient  should  be  fitted  with  a  colotomy  truss, 
no  form  of  which,  however,  is  completely  effective.  If  there  is  any 
tendency  to  contraction,  a  vulcanite  plug  may  be  worn,  or  Ihe 
orifice  dilated  with  spongc-tcnts.  Prolapse  of  the  mucous  membrane 
is  sometimes  extensive  and  always  annoying ;  it  is  especially  liable 
to  occur  if  the  gut  has  not  been  we]]  pulled  up  at  the  time  of 
operation.  The  prolaiised  portion  must  be  reduced  and  kept  in 
position  by  a  broad  and  well*fitUng  pad. 

ARTIFICIAL   ANUS   AND   FjECAL    FISTULA 

In  artificial  anus  and  f;£cal  fistula  the  gut  opens  on  the  surface 
In  the  former  the  opening  is  large  enough  to  permit  the  greater 
bulk  of  the  intestinal  contents  to  pass  through  it;  in  the  latter  it  is 
so  small  that  very  little  escape  takes  place. 

Causes. — An  artificial  anus  is  usually  intentionally  made  for 
the  relief  of  obstruction,  but  fa;cal  fistula  is  generally  the  outcome 
of  some  pathological  process.  These  conditions  may  follow  gan- 
grene of  a  strangulated  hernia,  or  localised  suppuration  complicated 
by  perforation  of  the  gut  in  connection  with  cancer,  tubercle,  or 
chronic  obstruction.  In  cases  of  cancer,  intestinal  fistulse  may  form 
between  the  bladder,  utems,  or  vagina,  and  may  cause  so  much 
annoyance  that  colotomy  becomes  necessary  ;  if,  however,  such  a 
fistula  is  formed  with  a  coil  of  small  intestine,  an  artificial  opening 
can  only  be  made  after  an  examination  by  abdominal  section,  and 
even  then  the  operation  must  only  be  undertaken  if  the  implicated 
coil  is  low  down.  Umbilical  fascal  tistula  sometimes  results  from 
persistence  of  the  vitello-inlestinal  duct. 

Morbid  anatomy. — The  wall  of  the  gut  is  adherent  round  the 
margin  of  the  listula,  and  hence  extravasation  into  the  peritoneal 
cavity  is  prevented.  Sometimes  an  abscess  cavity  or  sinus  of  con- 
siderable length  may  intervene  between  the  external  opening  and 
ihe  gut ;  in  other  cases,  the  coil  of  gut  opening  on  to  the  surface 
communicates  with  a  second  or  even  a  third  coiL  The  size  of 
the  opening  depends  on  the  amount  of  destruction  which  has 
occurred,  and  the  age  of  the  fistula,  which  tends  to  contract  with 
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time.  Faecal  fistulae  may  have  many  small  external  openings  with 
granulations  projecting  from  their  orifices,  the  channels  being  kept 
patent  by  the  passage  of  recces.  In  artificial  anus,  the  wall  of  the 
gut  whieh  is  nut  adherent  to  the  parietes  projects  forwards  towards 
the  opening ;  the  projecting  portion  is  known  as  the  eperon  or 
spur,  and  serves  to  divert  the  fiieces  from  the  nornuil  channel  and 
through  the  external  opening  (Fig.  i  39,  p.  438)  ;  hence  it  is  the  great 
bar  to  spontaneous  cure.  The  upper  part  of  the  giil  is  hyper- 
trophied  and  dilated  owing  to  the  narrowness  and  rigidity  of  the 
external  orifice;  its  lower  portion  atrophies  proportionidly  to  its 
disuse.  Spontaneous  cure  is  not  uncommon  in  fsecal  fistula,  but 
never  occurs  in  artificial  anus. 

Results. — The  effect  upon  the  general  health  entailed  by  an 
artificial  anus  depends  upon  what  portion  of  gut  is  involved.  When 
the  colon  is  implicated  the  health  is  not  impaired,  the  patient 
being  only  troubled  by  the  esca}>e  of  faeces  and  gas ;  but  if  the 
small  gut  is  affected,  the  health  suffers  proportionately  to  the  height 
of  the  involved  segment;  artificial  anus  high  up  is  speedily  fatal. 
The  continued  escape  of  irritating  fscal  material  causes  eczema 
and  painful  ulceration  of  the  skin,  unless  great  care  be  observed 
to  protect  the  skin  by  the  plentiful  use  of  vaseline  ;  and  this  is  even 
more  troublesome  and  extensive  in  fislulce  of  the  bmall  intestine 
as  the  contents  are  acrid  and  fluid. 

Treatment — Fscal  fistula;  often  heal  if  the  parts  be  kept 
clean.  Closure  may  be  hastened  by  the  application  of  a  fine 
cautery  point,  or  the  edges  may  be  pared,  and  the  raw  surfaces 
united  by  suture.  The  conditions  attending  the  formation  of  an 
artificial  anus,  t.j^.  cancer,  may  negative  any  attempt  at  cure  ;  but 
if  this  is  advisable,  and  the  local  and  general  conditions  of  the 
patient  are  favourable,  closure  may  be  effected  by  resection,  or  by 
Dupuytren's  operation. 

Resection. — The  bowels  must'  be  thoroughly  emptied  by 
aperients  and  flushing  through  the  artificial  opening,  and  the 
patient  should  be  fed  entirely  by  the  rectum  for  two  days  before 
the  oj>eraiion.  The  margin  of  the  wound  ii;  freshened  and  rendered 
thoroughly  aseptic.  An  incision  two  or  three  inches  long  is  made 
in  the  most  convenient  position,  extending  into  one  end  of  the 
artificial  anus  ;  the  bowel  is  examined^  freed  of  its  adhesions,  drawn 
uj)  into  the  wound,  and  resected  as  described  at  p.  423.  The 
abdominal  wound  should,  if  possible,  be  closed  by  sutures  ;  if  not, 
it  must  be  j)lugged  with  gauze,  and  left  to  heal  from  the  bottom. 

Dupuytren's  operation   is  less  generally  successful,   but    alsd 
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less  dangerous  than  resection.      It  consists  in   re-establishing  the 

normal  channel  by  obliterating  the  spur,  and  subsequently  paring 

and  suturing  the  margins  of  the 
opening  in  the  parities.  The 
spur  is  caught  between  the  blades 
of  the  enterotome,  which  is  daily 
lightened,  so  that  sloughing  is 
occasioned.  Care  must  be  taken 
that  the  spur  be  not  destroyed  too 
quickly,  else  when  it  separates  per- 
foration into  the  abdominal  canity 
may  result  if  adhesions  be  absent 
The  second  stage  of  the  operation 
should  be  performed  as  soon  as  it 
is  clear  that  the  fjeces  are  passing 
by  the  natural  channel  If  it  is 
determined  not  to  attempt  the  cure 

of  an  artificial  anus,  the  treatment  is  the  same  as  after  colotomy 

(see  p.  43  5>- 


FlG.    139.  —  Artificial    wnx*.       Cupuytrcn's 
entrrotomc     applied     10     the     "  rour " 
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Hernia  of  the  Abdomen 


THE   CENERAI.   ANATOMY    OF    HERNIA 

A  HERNIA  is  a  protrusion  of  gut,  omentum,  or  other  abdominal 
contents  through  an  opening  in  the  wall.  The  protruded  portion 
(cillcd  the  contents)  is  enclosed  by  an  investment  of  [leriloneum — 
the  sac — outside  which  are  the  coverings,  ie,  the  structures  between 
it  and  the  ^kin. 

The  sac. — The  peritoneum  over  the  aperture  through  whiih 
the  hernia  escapes  is  pushed  outwards,  and  forms  at  first  a  dc 
pres^ion  with  a  wide  circular  mouth.  As  the  hernia  do-tx-iuls 
lower  and  increases  in  size,  the  peritoneum  is  still  further  i)n>liol 
down  and  stretched  so  that  it  comes  to  re.jmblo  tlic  fmgcr  of  a 
glove,  but  when  the  tumour  escapes  from  the  restraint  of  the 
tendinous  structures  (e,g>  the  inguinal  canal)  among  which  it  first 
passes,  the  sac  expands  in  the  loose  cellular  t^s^uc  and  l>ecomc'S 
rounded  or  flask-shaped,  so  that  when  fully  fornied  it  consists  of  a 
"fundus"  and  *' body  "  communicating  with  the  abdominal  cavity 
by  a  usually  narrow  "  neck." 

As  the  neck  passes  through  more  or  less  resistant  stnictures,  the 
peritoneum  is  thrown  into  folds  as  a  handkerrhicf  w«.iuld  be  if 
passed  through  a  ring,  and  in  consequence  of  irritation  these  folds 
become  permanently  matted  together,  so  that  at  this  pan  the 
peritoneum  is  thickened  and  rendered  niorL-  unyielding  tluiti  ihe 
rest  of  the  sac,  and  this  m  increased  by  irritative  ovtrgrowth  and 
condensation  of  the  surrounding  cellular  tissue.  In  the  case  of 
children,  this  thickening  of  the  neck  and  increase  of  fibrous  tissue 
round  it,  in  conjunction  with  a  natural  tendency  to  obliteration  of 
the  process,  may,  if  the   hernia  be   kept  constantly   up,   result   in 
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Fig.  140. — Hernia  Into  a  Intern!  prolongation  of  the  sac, 
situated  in  the  retru-pcntoncal  tissue  (Follin).  tf,  ihc 
tcMicIe  ;  l\  iiruiniilcdlMturv) :  li.  priKOMi*  ad  1  extent  I  r, 
Tctro-pcnloncul  tissue  :  /,  paricta)  pcTitoncum  ;  Ci  indi- 
cates tbv  point  \v  which  the  testi-i  can  be  reduced. 
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gradual  contraction,  ultimate  obliteration,  and  permanent  cure ;  but, 
on  the  other  hand,  the  resistance  it  occasions  may  cause  strangu- 
lation if  a  portion  of  gut  be  forced  down.      The    same    process 

of  irritative  overgrowth 
afTucling  the  body  and 
fundus  of  the  sac  noi 
only  thickens  the  wall, 
which  may  be  consider- 
ably stretched,  but  vei)' 
soon  causes  the  sac  to 
become  adherent  to  its 
coverings,  and  conse- 
quently irreducible,  and 
it  must  be  borne  u> 
mind  that  the  terms 
reducible  and  irreducible  hernia  apply  to  the  contents  only  and 
not  to  the  sac,  which  is  always  irreducible.  The  thickening  of  the 
sac  is  specially  noticeable  in  old  hernias. 

In  umbilical  and  ventral  hernia  the  sac  is  often  very  thin,  and 
its  neck  very  wide. 

The  sac  may,  especially  in  umbilical  hernias,  be  pouched  (Fig. 
140),  or  being  constricted  at  one  part,  is  like  an  hour-glass  in 
shape,  a  condition  which  may  lead  to  the  belief  that  a  hernia 
has  been  reduced  when  it  has  only  been  pushed  from  the  Idwet 
into  the  upper  compartment  of  the  sac  (Fig.  141).  Hour-glass 
sac  is  practically  confined  to  inguinal 
hernije. 

Some  herniae,  e.g.  of  the  bladder, 
have  only  a  partial  sac,  or  it  may  be 
entirely  absent ;  under  such  circum- 
stances the  proinided  discus  speedily 
contracts  adhesions  to  its  coverings, 
and  is  thereby  rendered  irreducible. 

The  contents  is  most  usually  a 
lower  coil  of  the  ileum,  but  any  portion 
of  the  intestinal  canal  may  be  prolapsed 
(enieroce/t).  In  strangulated  femoral 
hernia,  it  somclimes  happens  that  only 
a  portion  of  the  circumference  of  the  bowel  enters  the  sac  (JiuMu^t 
hernia).  Meckel's  diverticulum  may  alone  descend  into  a  hernial 
sac  (Lii'H's  /tem/a). 

OmeiUum  is  very  commonly  met  with,  cither  alone  {epi^lottk\ 


Fig. 


141.  —  Incomplete  rcdtartiMi  «f 
oblique  intfuinul  licruia.  'Vm.  •* 
(c)  Irc^-onvT t Ite  extern*]  rice  (At  » 
empty,  tmt  the  i-uil  of  gvt  vomit* 
uutitid«  tlic  internal  rinv  («\  «arf 
wittiin  tbe  inguinal  caaaTlFouo^ 
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or  with  a  coil  of  gut  {e*itero-epipfoie/€\  in  which  case  it  lies  in 
front  of  the  intestine,  i.^.  retains  its  normal  position  to  it.  In 
recent  hernia;  the  omentum  is  unaltered  in  ajipearance,  but  when 
it  has  been  do^vn  for  sonic  time  the  fat  may  become  more  or  less 
absorbed,  and  the  omentum  reduced  to  a  dense  fibrous  mass  with 
dilated  and  engorged  veins  ;  sometimes,  however,  especially  in  fat 
people,  large  masses  of  fat  accumulate  in  the  omentum  and  render 
it,  independently  of  adhcsionSj  irreducible  (p.  446). 

Appendices  epiploica;  may  become  detached,  and  lie  loose  in 
ihe  sac  as  fibro- fatty  foreign  bodies. 

In  large  umbilical  and  ventral  hemiae  any  organ  in  the  abdomen 
may  be  met  with  except  the  {>ancreas,  which  is  firmly  bound  to 
the  spinal  column  behind  ihe  peritoneum. 

Cystocele  or  hernia  of  the  bladder  is  rare,  and,  being  devoid 
of  a  complete  sac,  the  viscus  may  be  irreducible  owing  to  the 
contraction  of  adhesions  j  the  hernia  enlarges  or  diminishes 
in  size  according  to  the  amount  of  urine  contained  in  the 
bladder. 

Adhesions. — In  hernix  which  have  been  irritated  by  an  ill- 
fitting  truss,  or  have  inflamed,  adhesions  may  form  within  ihe  sac, 
which  render  the  contents  irreducible,  and  may  be  the  cause  of 
strangulation.  The  adhesions  may  be  narrow  and  ihreadHke,  form 
broad  bands,  or  intimately  unite  opposed  surfaces.  They  may 
pass  (i)  from  one  part  of  the  wall  of  the  sac  to  another  without 
being  attached  to  the  contents,  (2)  from  the  wall  to  the  contents, 
(3)  may  mat  the  contents  together  without  being  attached  to  the 
wall,  (4)  or  may  be  met  with  in  all  these  situations. 

Fluid. — A  small  amount  of  clear  serous  fluid,  secreted  by  the 
sac  wall,  is  always  present,  and  scr\'es  to  lubricate  the  contents.  If 
the  hernia  is  inflamed  or  strangulaled,  the  quanthy  of  fluid  is 
usually  increased,  and  it  may  be  turbid  from  the  presence  of  lymph 
or  blood,  or  may  be  purulent ;  in  cases  of  strangulation  the  lluid 
is  ft.etid,  contains  the  B.  coli  communis,  and  possesses  septic  pro- 
perties. 

In  cases  of  ascites  a  hernial  sac  may  be  much  distended  by  the 
eifusion. 

The  term  hydrocele  of  a  hernial  sac  has  been  used  to  denote 
two  separate  conditions  :  (i)  The  fluid  distension  of  an  old  hernial 
sac  whose  neck  has  been  oVditerated,  so  that  it  forms  a  definite 
cyst;  this  condition  is  very  rare.  (2)  The  lower  j>art  of  the  sac 
may  be  shut  off  from  the  up|x;r  part,  and  from  the  abdominal 
cavity  by  adherent  omentum,  and  the  part  thus  shut  off  becomes 
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distended  with  the  normal  fluid  secretion  from  the  walL     To  this 
condition  the  term  hydrocele  is  more  properly  appHed. 

The  coverings  of  a  hernial  sac  are  those  structures  which 
it  pushes  in  front  of  it  in  its  descentj  and  hence  ihcy  vary  according 
to  the  situation  of  the  rupture.  The  coverings  soon  become 
stretched  and  thinned  ;  they  are  adherent  to  one  another  and  to 
the  sac,  so  that,  with  few  exceptions,  the  individual  layers  are 
unrecognisable  as  such  during  an  operation,  and  the  sac  is  rendered 
irreducible.  In  old  cases^  especially  if  the  hernia  has  been  in- 
named  or  irritated  by  a  badly  lUting  truss,  the  coverings  are  con- 
siderably thickened  by  new  fibrous  tissue. 

Etiology.  —  Hernia  may  be  congenital  or  acquired. 

A  cong-enital  hernia  is  so  called,  not  because  it  is  necessarily 
or  even  usually  present  at  birth,  but  because  the  sac  is  due  to 
the  persistence  of  some  structure  {e.^.  the  processus  ad  testem)^ 
which  normally  becomes  obliterated  at  or  before  birth  (Fig.  144, 
p.  458).  Doubtless  in  such  cases  there  is  also  that  abnormal 
condition  of  prolapse  or  elongation  of  the  mesentery  to  be  presently 
mentioned.  Congenital  umbilical  and  diaphragmatic  hernias  are 
present  at  birth,  and  arc  therefore  congenital  in  every  sense,  but 
the  oblique  inguinal  variety,  although  usually  met  with  in  the  young, 
may  not  descend  until  a  much  later  period,  although  the  sac  is 
present  from  birth  ;  nor  does  the  existence  of  this  congenital  sac 
by  any  means  necessarily  entail  the  future  descent  of  intestine  or 
omentum.      Femoral  hernia  is  never  congenital. 

Acquired  hernia. — It  will  be  found,  as  has  been  demonstrated 
by  C.  B.  Luck  wood,  that  if  the  mesentery  is  of  normal  length,  and 
b  attached  at  its  usual  height  to  the  spinal  column  (from  the  second 
to  the  fifth  lumbar  vertebra),  it  is  impossible  to  drag  any  coil  of  ii 
below  the  level  of  the  pelvic  brim,  and  hence  it  follows  that  in 
cases  of  femoral  or  inguinal  ruptures  at  least,  the  mesentery  must 
be  either  abnormally  long,  or  being  of  normal  length,  must  be 
attached  lower  down  than  usual  {prolapse  of  the  meseniery^  or  both 
conditions  may  be  combined. 

That  the  length  of  the  mesentery  is  increased  in  hernial  pro- 
trusions there  is  no  doubt^  but  it  must  be  remembered  that  when 
once  a  hernia  has  formed  such  elongation  is  almost  inevitable,  in 
view  of  the  constant  traction  to  which  the  mesentery  is  subjected, 
and  consequently  it  by  no  means  necessarily  follows  that  the 
increased  length  was  primary,  or  was  in  any  way  responsible  for 
the  abnormal  position  of  the  bowel.  In  the  great  majority  of  cases 
prohpse  of  the   mesentery  is  the  factor  which  allows   the  gut  to 
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protrude  beyond  the  normal  limits  of  the  abdomen,  and  when 
once  this  has  occurred,  not  only  is  the  mesentery  stretched  and 
elongated,  but  the  prolapse  increases. 

But  even  in  cases  in  which  these  conditions  of  the  ntescntery 
are  present,  the  bowel  will  not  escape,  provided  the  abdonnnal 
parietes  are  of  sufficient  strength  to  resist  the  intra-abdominal 
pressure,  and  therefore  we  must  further  look  for  some  condition 
by  which  these  are  weakened.  Congenital  defects  have  already 
been  referred  to,  and  will  be  more  particularly  described  under 
Special  Herniie.  The  abdominal  wall  may  be  weakened  by  the 
effects  of  injury  or  disease,  and  if  coupled  with  this  there  is 
associated  strain  on  the  weakened  wall,  or  increase  in  the  intra- 
abdominal tension,  the  production  of  hernia  is  more  likely  to  occur. 
Continuous  strain  or  sudden  exertion*  especially  in  those  with 
naturally  lax  abdominal  walls,  will  often  result  in  hernia,  and  hence 
the  acquired  form  increases  with  advancing  years,  and  diminution 
of  the  natural  '*  lone  "  of  the  abdominal  wall.  A  sudden  loss  of 
fat  in  the  abdominal  wall  may,  by  weakening  it,  determine  the 
development  of  hernia.  Repeated  pregnancies  act  similarly  by 
diminishing  the  resisting  power  of  the  muscles,  and  by  stretching 
the  linea  alba.  Hernia  is  most  usually  met  with  in  young  children 
or  after  forty  years  of  age;  in  the  case  of  the  former,  the  proclivity 
to  the  condition  is  dependent  upon  the  frequency  with  which  the 
congenital  form  occurs. 

Men  are  much  more  liable  to  hernia  than  are  women  in  the 
proportion  of  about  4:1,  but  this  disj)ropoi-iion  applies  only  to 
the  total  number  of  herniie^  and  not  to  the  relative  frequency  of 
any  one  special  form  ;  thus  inguinal  hernia,  by  far  the  commonest, 
is  about  se%'en  times  more  frequent  in  men  than  women,  whereas 
femoral  hernia  is  rather  more  common  in  wnmen^  and  the  ventral 
and  umbilical  (except  the  congenital  and  infantile  varieties)  are 
almost  confined  to  them. 

The  General  Pathology  of  Hernia 

The  contents  of  a  hernial  sac  may  be  ndudbte^  trredudbh^  or 
stranguiaied ;  the  irreducible  hernia  may  further  be  inflamed  or 
incarcerated. 

REDUCIBLE    HERNIA 

A  reducible  hernia  is  one  in  which  the  contents  can  be 
replaced  within  the  abdomen.  Some  hernia;  are  only  partially 
reducible — that  is,  only  part  of  the  contents  can  be  reduced 
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Nearly  all  herniae  are  easily  reducible  at  first  and  may  always 
remain  so. 

Signs  and  symptoms. — When  a  hernia  is  quite  small  and 
has  not  escaped  from  the  dense  structures  among  which  it  first 
pasies,  it  merely  gives  rise  to  a  slight  rounded  or  oval  bulging  of 
the  abdominal  wall,  which  is  not  usually  noticeable  when  the 
patient  lies  down  but  becomes  so  on  coughing,  or  by  any  act  which 
increases  the  intra-abdominal  tension.  As  soon  as  the  hernia 
esc.ipos  from  the  dense  structures  into  loose  cellular  tissue  it 
enlarges  and  the  signs  characteristic  of  its  nature  become  more 
evident  It  is  rounded  or  pyriform  in  shape,  extends  upwards  into 
the  abdominal  cavity,  and  the  patient  may  be  aware  that  it 
gradually  grew  downwards  and  not  from  below  upwards.  The 
swelling  is  soft  and  elastic,  and  there  is  a  distinct  and  characteristic 
impulse  on  coughing.  Palpation  may  prove  that  the  hernia  con- 
tains gut  which  gives  a  peculiar  gurgling  feeling  ;  when  omentum  is 
present  there  is  a  sense  of  resistance  and  irregularity. 

Reduction  by  taxis  is  the  crucial  test  of  the  nature  of  the 
case.  For  its  successful  employment  without  damage  to  the  gut 
the  anatomy  of  the  parts  and  the  direction  taken  by  the  hernia 
(which  must  be  made  to  re-traverse  the  path  by  which  it  escaped) 
must  be  burne  in  mind.  The  necessary  manipulation  must  be 
steadily  and  carefully  conducted  so  that,  if  the  rupture  prove  to  be 
irreducible^  no  damage  is  inflicted  on  it. 

Taxis  is  performed  as  follows: — The  patient  lying  on  his  back 
in  an  easy  unconstrained  position  so  that  the  structures  involved 
are  relaxed  to  the  utmost,  the  surgeon  grasps  the  neck  of  the  sac 
with  the  fingers  of  one  hand  and  draws  it  gently  but  firmly  down- 
wards so  that  it  may  be  straightened  out  and  steadied.  The  hernia 
is  taken  in  the  other  hand,  and  being  gradually  and  firmly  com- 
pressed, is  gently  pushed  backwards  towards  the  abdominal  cavity, 
being  made  to  enter  it  along  the  path  of  its  escape,  the  direction 
depending  upon  the  special  position  of  the  hernia.  By  this  means 
the  part  of  the  hernia  which  came  down  last  is  reduced  first.  The 
reduction  of  bowel  is  easy  of  recognition  as  it  suddenly  slips  back 
with  a  characteristic  gurgle  ;  omentum  is  not  so  easily  reduced,  and 
although  it  finally  disapjjears  suddenly  there  is  no  gurgling. 

It  may  be  found  that  only  some  portion  of  the  hernia  is 
reducible,  usually  the  gut,  while  the  omentum  being  adherent  to  the 
sixc  wall,  or  being  ver)'  fat,  cannot  be  returned  If  after  a  fair  trial 
reduction  is  found  to  be  impossible,  the  attempt  nmst  be  dis- 
continued   or    considerable   damage    may  be    inQictcd.     When  a 
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:mia  has  been  reduced,  the  opening  through  which  it  left  the 
abdomen  is  easily  demonstrable.  Small  reducible  ruptures  do  not 
usually  occasion  much  incnnvenienre,  but  if  much  gut  is  protruded, 
the  patient  nuiy  suffer  a  gcod  deal  of  annoyance  and  even  pain  ; 
idyspeptic  symptoms  and  difiiciilty  in  obtaining  proinrr  action  of  the 
bowels  add  much  to  his  discomrort. 

Treatment  of  reducible  hernia — The  application  of  a 
. — In  children  a  permanent  cure  may  sometimes  be  effected 
the  pressure  of  a  truss,  provided  the  following  conditions  be 
ilfilled  :— 
(i)  The  truss  must  fit  accurately  and  be  of  sufficient  strength  to 
keep  up  the  hernia,  but  must  not  be  so  strung  that  its  pressure 
induces  irritation,  or  the  child  will  rertainly  loosen  it. 

»(2)  It  must  be  put  on  before  the  child  assumes  the  erect 
posture  in  the  morning  and  worn  continuously  during  the  day,  but 
may  be  taken  off  when  he  is  Mng  down  at  night.  In  some  cases  a 
lighter  truss  should  be  worn  at  niglU,  especially  if  the  child  is  very 
restless. 

(3)  The  truss  must  be  continuously  worn  for  a  year  after  the 

»last  appearance  of  the  hernia. 
(4)  No  attempt  should  be  made  to  inducu  the  child   to  bring 
down  the  hernia,  for  if  it  once  comes  down  the  treatment  has  to 
be  begun  again. 

(5)  For   kithing   purposes    a    vulcanite    or   india-rubber    truss 

Khnuld  he  worn. 
In  i>rivate  practice  the  treatment  by  truss  is  often  successful,  for 
he  parents  and  attendants  are  usually  intelligent  enough  to  under- 
stand the  nature  of  the  treatment^  and  may  be  trusted  to  carry  it 
out    so    that    this   method    may  be  given   a   fair  trial    before   any 

t|>eration  is  delerniined  on.      In  hospital  practice  success  is  rare. 
iny  cause  which  indin  es  straining  on  the  abdominal  wall,  such  as 
hronic  constipation,  or  a  tight  prepuce  must  be  removed. 
In  adults  a  truss  never  produces  cure — the  most  it  can  do  is  to 
eep  the  hernia  up. 
The  following  directions  should  be  given  the  patient: — 
(1)  The  truss  must  always  be  worn  during  the  day,  and  in  very 
large  hernia:  which  are  troublesome  to  keep  up,  it  should  also  be 
worn   at   night;    the   tendency  of  the   hernia   to  come  down  will 
usually  be  materially  diminished  in  a  short  lime. 

■      (2)  It  must  be  put  on  after  the  hernia  is  reduced. 
(3)  If  the  rupture  slips  down  under  the  pad  the  truss  must  be 
removed  and  re-applied  after  rcduttinn  lias  been  effected. 


k 


446  MANUAL  OF  SURGERY  oiap. 

(4)  If  at  any  time  the  patient  cannot  reduce  his  hemia,  he 
should  ai  once  apply  to  his  medical  aitendani. 

A  wclMUling  Iruss  should  not  gall  the  patient,  and  should  have 
a  pad  broad  enough  to  cover  the  entire  weak  area  and  not  merely 
press  upon  the  aperture  of  escape.  Its  strength  must  be  adapted 
to  the  age  of  the  patient  and  the  necessity  for  special  support  which 
his  occupation  may  dcmaiid. 

Radical  cure  by  operation, — The  radical  cure  of  hemia  by 
operation  may  be  undertaken  at  almost  any  age  without  danger. 
In  little  children  f.iir  trial  should  usualiy  first  be  made  to  effect 
cure  by  a  truss  unless  the  hernia  be  very  large  or  the  patient's 
friends  are  not  likely  to  carry  out  the  treatment  with  any  prospect 
of  success.  The  operation  is  especially  to  be  advised  in  young 
adults,  for  irreducible  hernia,  after  an  operation  for  strangulation, 
and  is  compulsory  on  those  seeking  admission  to  the  public  services. 
In  the  old,  and  in  ihe  case  of  a  very  large  irreducible  hemia  the 
operation  is  not  advisable,  indeed,  in  the  latter  case  it  is  impossible, 
as  the  hernia  cannot  be  reduced  (see  p.  447). 

The  operation  itself,  if  conducted  with  care  and  under  proper 
antiseptic  preuiutions,  is  almost  devoid  of  risk^  but  it  by  no  means 
ensures  a  radical  cure,  feir  in  a  considerable  proportion  of  cases 
(about  15-^0  per  cent)  recurrence  takes  place,  although  it  may  not 
do  so  for  some  years.  The  radical  cure  of  femoral  hernia  is  rarely 
followed  by  rucurrenee.  The  operations  will  l>e  considered  under 
each  form  of  hernia,  it  sufficing  here  to  mention  that  the  general 
aim  is  ligature  of  the  neck  of  the  sac,  removal  of  its  body  and 
fundus,  and  suturing  of  the  a|X--rture  of  exit  with  kangaroo  tendon. 
As  a  rule  there  is  no  necessity  for  the  patient  to  wear  a  truss  after 
the  operation,  although  some  surgeons  recommend  it ;  if  there  is 
any  bulging  on  forced  expiration,  a  light  truss  may  be  worn  for 
the  first  few  months  with  advantage. 

IRREDUCIBLE    HERNIA 

Causes. — The  contents  of  a  hernia  may  be  wholly  or  partly 
irreducible,  and  when  once  it  is  so  the  rupture  gradually  increases  in 
size  and  may  become  incarcerated  or  inflamed. 

Irreducil)ilily  is  most  usually  met  with  in  omental  hernia, 
especially  the  femoral  or  umbilical  variety.  Irrcducibility  may  be 
due  to  one  of  the  following  conditions: — (1)  Gradual  narrowing  of 
the  neck  of  the  sac  by  fibroid  overgrowth  ;  (3)  adhesions  between 
the  sac  and  its  contents,  or  matting  the  contents  together  ]   (3) 
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the  accumulation  of  fat  in  omentum  which  has  entered  the  sac 

and  been  allowed  to  remain  there  without  reduction  ;  (4)  certain 
anatomical  conditions  in  which  there  is  no  s;ic  or  only  a  partial 
peritoneal  covering,  e.^.  hernia  of  the  bladder  ;  (5)  mere  size  in  very 
fat  people,  there  being  no  room  in  the  abdominal  cavity  for  the 
hernial  contents. 

Signs  and  symptoms. — The  history  is  usually  conclusive ; 
the  patient  slates  that  the  hernia  was  at  one  time  easily  or 
spontaneously  reducible,  but  that  the  difficulty  attending  reduction 
gradually  increased  until  taxis  has  been  finally  abandoned  as  useless. 

Physically  the  tumour  presents  the  same  characters  as  arc  met 
with  in  reducible  hemiie,  with  the  exception  that  it  cannot  be 
returned,  although  portions  of  the  contents  may  slip  back. 

There  is  usually  some  trouble  with  the  bowels  and  dysjKptic 
symptoms,  especially  if  the  hernia  be  large  and  contains  colon  ;  the 
patient  complains  of  a  sense  of  local  discomfort,  of  weight  and 
dragging,  with  colicky  pains  in  the  abdomen.  There  is  often 
constipation,  nausea,  occasional  tympanites  especially  after  food, 
and  perhafw  dei>ression  of  spirits  and  irritability  of  temper.  In 
some  c;ises  the  patient  suffers  little  or  no  inconvenience. 

Treatment- — It  sometimes  hajvpens  that  an  irreducible  hernia 
may  be  made  reducible  by  putting  the  patient  on  a  limited  diet 
(especially  if  he  l>e  fat,  and  it  is  probable  that  fatty  accumulation 
has  occurred  in  protruded  omentum)  (ombincd  with  complete  rest 
in  bed,  small  doses  of  blue  |>ill,  and  daily  taxis  for  from  ten  to 
twent)'  minutes,  with  continuous  weight  pressure.  As  such  treat- 
ment must  be  carried  out  for  weeks,  and  has  the  further  disadvantage 
of  being  more  often  a  failure  than  a  success,  few  patients  will  submit 
to  it 

If  it  is  decided  to  treat  the  case  by  a  truss,  a  cast  of  the  hernia 
should  be  taken  and  an  accurately  moulded  concave  pad  made  to 
fit  it  The  spring  should  have  considerable  strength,  so  that  the 
pad  may  exercise  continuous  prttssure  and  prevent  further  enlarge- 
ment of  the  rupture.  By  constantly  wearing  such  an  apparatus  the 
hernia  is  sometimes  rendered  reducible.  If  palliative  treatment  is 
alone  adopted,  the  patient  must  be  warned  of  the  risks  of  in- 
carceration and  strangulation  ;  tlie  diet  must  be  carefully  regulated, 
heavy  meals  interdicted,  and  the  daily  action  of  the  bowels 
ensured. 

Radical  cure. — In  the  young,  and  in  the  case  of  hcrnire  of  no 
great  size,  a  radical  cure  is  usually  lo  be  recommended.  The 
operation  must  be  very  carefully  conducted  so  that  adherent  bowel 
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be  not  damaged  when  the  sac  b  opened  or  while  adhesions  are 
being  separated.  If  the  sac  is  broadly  adherent  at  any  part  to  a 
coil  of  gut,  this  portion  may  be  cut  away  and  reduced  with  the  coil. 
Omentum  may  in  all  cases  be  removed  with  advanmgc,  and  must 
be  so  when  large  masses  of  fnt  accumulated  m  il  are  the  cause  of 
the  irreducibility.  In  very  large  hernice  in  fat  patients  no  attempt 
should  l>e  made  to  effect  radical  cure,  for  this  will  be  found  im- 
possible, inasmuch  as  the  aMominal  cavity  is  occupied  by  fat,  and 
there  is  no  room  to  accommod;ite  the  protruded  bowel  and 
omentum. 


INCARCERATED    IRREDUCIBLE    HERNIA 


When  the  lumen  of  the  bowel  in  an  irreducible  hernia  becomes 
obstructed  by  fwcal  matter  or  undigested  food  it  is  said  to  be  in- 
carcerated. Incarceration  is  most  commonly  met  with  in  the  large 
umbilical  herniie  of  fat,  elderly  women,  who  indulge  loo  freely  at 
the  table  atid  neglect  their  bowels ;  it  may  also  occur  in  large 
inguinal  hernial  An  incarcerated  hernia  will  nearly  always  l>c 
found  to  contain  colon,  since  the  fluid  contents  of  the  small  gut  are 
not  at  all  likely  to  lead  to  impaction. 

Sig^ns. —  There  is  usually  a  history  of  long-continued  and 
gradually  increasing  constipation  which,  perhaps,  alternates  with 
spurious  diarrhu-'O.  The  patient  has  complained  for  some  time  of 
tympanites,  distension  after  food,  and  dyspc|>tic  symptoms,  and  the 
last  straw  has  jirobably  been  an  injudicious  and  copious  meal  nf  a 
highly  indigestible  nature.  There  is  colic  which  may  Ix*  severe  ami 
Cause  much  suffering ;  nausea  and  retching  are  present,  but  the 
vonuiing  is  never  severe  or  ftecal. 

The  hernia  is  tense  and  hard,  but  not  so  lender  and  tense  as 
when  strangulated ;  it  is  usually  doughy  to  the  feel  and  dull  on 
percussion,  but  may  be  tympanitic  if  there  is  much  gas  in  the  bowel ; 
with  the  onset  of  the  symptoms  the  hernia  usually  increases  in  sijc. 
The  natural  impulse  is  much  diminished  in  intensity  though  siill 
present  The  passage  of  fiatus  and  Iit|uid  motion  is  common  and 
is  an  important  diagnostic  feature  from  strangulation.  The  patient 
is  often  somewhat  prostrated  by  the  colicky  pain,  but  there  is  not 
the  marked  collapse  of  strangulation. 

Treatment. — The  prevention  of  incarceradon  is  aimed  at  by 
careful  dieting  and  attention  to  the  bowels  in  all  cases  of  irreducible 
hernii.  Incarceration  must  be  treated  by  rest  in  the  dorsal  position 
combined  with  the  employment  of  large   purgative   cnemato,  and 
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gentle  taxis  to  the  hernia ;  a  purge  by  the  stomach  may  be  given  if 
there  is  not  very  great  pain.  Opium  should  he  avoided,  ns  ii  tends 
to  allay  peristaltic  action  ;  severe  pain  may  be  diminished  by  the 
use  of  the  icobag.  Under  treatnienl  the  incarceration  usually  yields 
in  a  day  or  so  and  may  do  so  at  once  if  part  of  the  hernia  can  be 
reduced. 

When  the  pntient  has  quite  reco\'ered  from  the  effects  of  the 
incarceration  the  advisability  of  radical  cure  must  be  determined  on 
the  circumstances  of  the  case  ;  if  the  size  of  the  hernia  and  the  age 
of  the  patient  negative  operation,  it  only  remains  to  provide  a  suit- 
able truss  and  give  stringent  directions  as  regards  diet  and  constant 
attention  to  the  bowels. 


INFLAMED    IRREDUCIBLE    HERNIA 

Local  peritonitis  may  occur  in  a  hernial  sac,  but  is  rare ;  it 
causes  symptoms  soinewhat  similar  to  those  met  with  in  cases  of 
strangulation.  As  a  result  of  the  infiammation  adhesions  are 
formed  within  the  sac  which  still  further  increase  the  difficulties  of 
reduction.     Suppuration  is  very  rare.     The  inflammation  may  be  1 

excited  by  injudicious  and  prolonged  attempts  at  taxis  or  other  form  1 

of  injury  ;  it  may  also  follow  severe  purging.  1 

Symptoms. — The  patient  complains  of  considerable  pain  in  ' 

the  rupture  which  ts  tender,  cnlargcdj  and  rather  tense,  but  retains 
its  impulse  on  coughing.     The  pain  is  sujierficial  and  is  accom-  1 

panied  by  colic  and  radiating  abdominal  pain.      The  patient  may  I 

be  slightly  febrile  and  complain  of  malaise,  but  the  general  dis- 
turbance is  usually  trivial  and  unaccompanied  by  the  marVed 
prostration  of  strangulation.  Nausea  and  vomiting  are  present, 
but  the  vomited  matter  is  never  stercoraceous.  Constipation  is 
not  complete,  and  flatus  passes  readily.  _        ' 

The  symptoms  usually  quickly  subside  under  treatment  and 
the  patient  is  convalescent  in  three  or  four  days ;  very  rarely  (he 
inflammation  spreads  to  the  general  peritoneal  cavity  with  serious 
results. 

Treatment  is  conducted  on  the  same  lines  as  that  of  general 
peritonitis. 

The  bowels  should  be  opened  by  enema  at  the  onset  of  the 
symptoms,  or  a  mild  saline  purge  may  be  given.  Pain  may  be 
relieved  by  opium  internally  and  the  ice-bag  to  the  tumour. 
When  all  syni[)tonis  have  subsided  the  pro[)ricty  of  undertaking  a  1 

radical  cure  by  operation  must  be  considered  (see  p.  447). 

vol-  III  1  c 
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STRANGULATED   HERNIA 

A  hernia  may  be  so  tightly  nipped  tlmt  the  circulation  through 
it  is  arrested ;  it  is  then  said  to  be  strangulated  This  is  the  most 
common  cause  of  acute  intestinal  obstruction. 

Causes.  —  Sometimes  a  hernia,  especially  if  of  congeniial 
origin,  is  strangulated  at  its  first  appearance  ;  in  such  cases  the 
strangulation  is  usually  tight  and  severe  and,  unless  speedily 
relieved,  gangrene  will  ensue.  More  usually  the  hernia  has  been  in 
existence  fur  some  time,  but  owing  to  a  sudden  increase  in  the 
intra-abdominal  tension— such  as  may  be  induced  by  a  violent 
strain  or  fit  of  coughing — an  additional  piece  of  gut  or  omentum 
is  forced  down  through  the  ring  which  cannot  yield  corrcspond- 
ngly,  ajid  thus  strangulation  is  brought  about. 

Morbid  anatomy. ^The  method  by  which  strangulation  is 
produced  does  not  differ  in  any  respect  from  that  which  may  occur 
in  any  part  of  the  body  which  has  been  unduly  constricted  by  a 
tij^ht  ligature — such  a  state  of  things  is  someiimcs  seen  in  the 
finger  when  a  too  tight  ring  has  been  pushed  on  and  cannot  be 
withdrawn.  The  resistance  offered  by  the  constricting  ring 
through  which  the  hernia  passes  is  partly  compensated  for  by 
closure  of  its  lumen  if  the  protruded  portion  be  bowel,  but  as  its 
collapse  is  not  sufficient  the  thin-walled  veins  are  prc-ssed  upon,  the 

venous  circulation  is  im- 
peded, and  congestion  and 
cedcma  of  the  protruded 
portion  ensues.  The  swelling 
of  the  bowel  increases  the 
pressure  until  the  more  re- 
sistant arterial  coats  are  com- 
pressed, and  all  circulation 
through  the  gut  is  al>oli5hcd. 
It  has  already  been  stated 
(p.  399)  that  interference 
with  the  circulation  is  the 
principal  factor  in  inducing 
distension  of  the  bowel  wiih 
gas,  and  hence  tlic  protruded 
gut  becomes  considerably  infiatcd.  If  the  stricture  be  left  un- 
relieved the  gut  rapidly  Incomes  gangrenous,  and  the  death  of  the 
p;nient  may  result  from  exhaustion  or  septic  peritonitis,  or  the 
gangrenous  process   may  extend  to  the    inflamed    coverings,   and 
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spontaneous  relief  be  afforded  by  the  establishment  of  an  artificial 
anus. 

The  constricting  band  is  usually  a  thickening  of  the  neck  of  the 
sac  itself,  but  may  be  some  tendinous  structure  {e.g.  Gimbcrnat's 
ligament)  external  to  it,  or  a  band  of  adhesion  or  adherent 
omentum  within  the  sac  under  which  the  bowel  passes.  As 
regards  the  gut  itself,  its  appearance  vanes  with  the  tightness  and 
duration  of  the  stricture.  If  it  is  simply  congested,  the  wall  is 
swollen  and  cedematous,  and  may  be  coated  with  a  few  flakes  of 
inflammatory  lymph  ;  it  is  of  a  deep  purple  colour  and  often 
flecked  with  minute  extravasations ;  the  fluid  in  the  sac  is  slightly 
turbid  and  in.creased  in  quantity  ;  the  sac  itself  and  ihe  coverings 
are  unaffected.  If  the  bowel  be  drawn  down  the  seat  of  the  con- 
striction is  indicated  by  a  deep  ring  (Fig.  142). 

When  gangrene  has  occurred  it  may  he  quite  local,  and  only 
affect  the  part  compressed  by  the  stricture,  or  the  whole  protruded 
luop  may  be  gangrenous.  The  gut  is  ashy-gray,  dark-green,  or 
black  in  colour;  the  fluid  in  the  sac  is  blood-stained,  dark  and 
offensive,  and  the  parts  are  emphysematous;  the  sac-wall  and 
coverings  are  inflamed  and  may  be  sloughy. 

Sometimes  in  strangulated  femoral  hernia  only  a  portion  of  the 
circumference  of  the  bowel  is  proirutied  {Rkhtet^s  herma\  and 
although  the  signs  are  not  quite  so  severe  the  danger  is  great  owing 
to  the  tightness  of  the  stricture. 

Sig^ns  and  symptoms. — The  symptoms  of  strangulation  are 
those  detailed  at  p.  398,  as  being  common  to  atl  forms  of  acute 
intestinal  obstruction.  The  sudden  onset,  marked  prostration, 
severe  pain  in  the  abdomen,  especially  round  the  umbilicus ;  con- 
stipation, nausea,  and  persistent  vomiting  which  becomes  stercor- 
aceous  being  chamctiristic,  and  whenever  these  symptoms  are 
present,  hernia  should  always  be  sought  for.  On  examination,  the 
hernia  will  be  found  very  lender,  tense,  and  perhaps  tympanitic, 
and  the  patient  may  notice  that  it  is  rather  larger  ihan  usual.  It 
is  irreducible,  and  even  gentle  taxis  causes  considerable  pain  ; 
there  is  no  impulse  on  coughing  and  the  tumour  is  usually  dull  on 
percussion.  Sometimes  the  rupture  is  so  small  that  it  merely 
conveys  a  sense  of  resistance  to  the  touch,  which,  coupled  with  Ihe 
local  pain  and  gtneial  signs  of  obstruction,  alone  indicate  the 
nature  of  the  case.  Such  a  condition  of  things  may  be  met  with 
in  the  femoral  hernix*  of  fat  women,  especially  if  Richter's  variety 
is  present. 

If  the  sac  of  a  hernia  only  contains  omentum,  the  local  pain, 
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tenderness,  and  tension  may  be  very  slight,  and  the  vomiting  is  by 

no  means  constant  and  docs  not  become  stcrcoraceous. 

When  the  gut  becomes  gangrenous  and  gives  way  the  patient 
complains  much  less  of  pain,  which  may  indeed  quite  subside,  so 
that  he  is  hopeful  of  speedy  convalescence ;  but  he  quickly  becomes 
markedly  collapsed,  the  face  is  drawn  and  anxious,  the  pulse  small, 
intermittent,  or  irregular,  the  extremities  cold,  and  hiccough  with 
slight  delirium  usher  in  death. 

If  gangrene  terminates  in  affording  spontaneous  relief  by  the 
formation  of  an  artificial  anus  the  integument  shows  signs  of 
inflammation,  becomes  oedematous,  dusky,  and  emphysematous,  and 
finally  sloughs. 

Diagnosis.— The  diagnosis  of  strangulated  hernia  does  not 
usually  present  any  diflficuUy.  The  undoubted  intestinal  obstruc- 
tion (of  which  continued  vomiting,  culminating  in  stcrcoraceous 
vomit,  is  the  most  important  sign),  the  sudden  onset  and  colUpse, 
with  the  presence  of  a  tense,  tender  tumour  at  a  seat  where  hernia 
may  occur,  being  the  characteristic  features. 

In  the  case  of  a  verj*  small  hernia  there  may  be  some  difficulty 
in  detecting  its  presence,  which  may  only  be  indicated  by  some 
slight  bulging  or  increased  resistance  with  pain. 

From  incarcerated  hernia  strangulation  may  be  diagnosed  by 
the  more  sudden  on.sel  of  the  symptoms,  the  greater  collapse  and 
pain,  the  absolute  loss  of  impulse  on  coughing,  and  the  constant 
vomiting  which  becomes  stcrcoraceous. 

In  Inflamed  hernia,  although  there  is  pain,  nausea,  and  vomit- 
ings the  vomit  is  never  stcrcoraceous  and  not  usually  f>ersistcnt ; 
moreover,  flatus  and  even  solid  fseces  may  pass  in  considerable 
quantity. 

If  double  hernia  is  present,  it  is  usually  quite  easy  to  deter- 
mine which  one  is  strangulated,  but  should  this  be  doubtful,  the 
more  likely  sac  should  be  cut  down  upon,  and  if  strangulation  is 
found  to  exist  the  second  hernia  need  not  be  operated  on,  but  if 
no  stran;;ulation  is  present  this  must  also  be  explored. 

It  sometimes  happens  that  a  hernia,  especially  if  small  or 
omental,  or  of  the  kind  known  as  Richter's,  may  not  be  either  \xry 
tense  or  painful,  and  the  surgeon  may  be  led  to  suspect  that  the 
obvious  signs  of  ol)struction  are  due  to  some  intra-abdominal  cause 
and  not  to  the  hernia  ;  but  in  such  cases,  all  doubt  should  be 
cleared  up  by  cutting  down  on  the  sac  before  resorting  to 
laparotomy. 

Acute  bubo  ran  hardly  be  mistaken  for  femoral  hemia  ;  iHc 
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symptoms  of  obstruction  are  absent,  although  there  may  be  nausea 
and  vomiting.  The  temperature  is  raisL-J  and  the  local  signs  of 
acute  inflammation,  with  perhaps  the  discovery  of  some  sore  on 
the  penis  or  elsewhere,  being  sufficient  to  clear  up  the  diagnosis. 
It  must,  however,  be  remembered  that  strangulated  hernia  may 
co-exist  with  lymphadenitis. 

An  Inflamed  retained  testis  may  produce  symptoms  very 
similar  to  those  of  strangulated  hernia  but  the  vomit  is  never 
stercoraceous  J  the  temperature  is  raised  and  the  testicle  is  absent 
from  the  scrotum — the  last  is  not  to  be  relied  on  too  much,  since  a 
hernia  may  complicate  non-descent  of  the  testis  and,  in  doubtful 
cases,  the  safest  course  is  to  cut  down  on  the  tumour  and  explore. 

Treatment,* — The  strangulation  must  be  immediately  relieved. 
Some  surgeons  still  employ  taxis  in  the  hope  of  effecting  reduction, 
but  I  feel  strongly  that  the  proper  treatment  is  immediate  operation. 
The  operation  itself^  if  properly  performed,  is  devoid  of  danger  and 
a  radical  cure  may  be  at  the  same  time  effected.  Taxis  more 
frequently  fails  than  succeeds,  and  in  such  cases  the  manipulation 
of  the  parts  can  only  have  inflicted  additional  harm  ;  moreover,  it 
is  possible  thai  by  taxis,  a  still  strangulated  hernia  may  be  reduced 
into  the  abdomen,  or  the  sac  and  its  contents  may  be  pushed  into 
the  cellular  tissue  beneath  the  transversalis  fascia  (reduction  en 
ffuisse)^  and  should  either  of  these  accidents  happen  the  symptoms 
continue  and  an  operation  must  be  finally  undertaken  when  the 
patient's  powers  have  been  still  further  exhausted. 

Lastly,  it  is  impossible  in  many  cases  to  predict  what  is  the 
actual  condition  of  the  gut,  and  taxis  may  reduce  within  the 
abdomen  a  coil  of  gut  so  damaged  that  gangrene  must  ensue,  or 
the  manipulation  may  itself  cause  rupture  of  the  weakened  and 
eedematous  tunics. 

If  it  is  determined  to  resort  to  taxis  (consent  to  operation  in 
the  event  of  failure  having  been  obtained),  the  patient  should  be 
fully  anaesthetised  and  careful  taxis  attempted  (p.  444);  it  must  not 
be  persisted  in  for  more  than  ten  minutes,  and  no  force  must  be 
employed.  If  chloroform  is  not  within  reach,  the  patient  may  be 
placed  in  a  hot  bath  until  he  feels  faint  and  taxis  Ix:  then  employed. 

The  application  of  ice,  which  is  so  often  advocated,  is  not  only 
useless  but  harmful,  and  valuable  time  is  being  lost — for  every 
hour  which  passes  adds  to  the  patient's  danger ;  it  is  difficult  to 
see  on  what  grounds  the  application  of  ice  can  be  recommended 

Herniotomy. — The  neck  of  the  sac  must  be  exposed  by  a 
'  For  the  ^^eral  treatment  applicable  to  cases  of  intestinal  otjstmction  see  p.  403. 
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sufficienlly  free  incision  to  afford  ample  room  for  inanipulation. 
When  the  sac  is  exposed  it  must  be  gently  picked  up  and  oiK-nrd 
some  little  distance  from  the  neck  ;  the  escai>e  of  fluid  will  denote 
that  this  has  been  dune.  Tlie  Iluid  must  be  washed  away  by  free 
irrigation  before  any  further  steps  are  taken,  for  it  contains  ibc 
B.  coli  communis  and  is  septic.  If  the  gut  is  not  gangrenous,  the 
finger  is  introduced  and  the  constricting  band  (usually  at  the  neck) 
is  sought  for  and  dividt^d  with  a  blunt,  probe-pointed  bistour)'  or 
hernia-knife,  the  contents  of  the  hernia  being  protected  againsi 
injur)'  by  the  fmgcr  which  guides  the  knife.  When  the  stricture  is 
sufficiently  divided  the  coil  of  gut  must  be  further  pulled  down- 
wards from  the  alniomen^  so  that  its  condition  at  the  point  of 
compression  by  the  strangulating  band  may  be  examined.  \A'hcn 
the  stricture  is  cut  and  while  the  subsequent  examination  is  taking 
I)lacc,  the  gut,  whieh  was  at  first  dccjily  congested,  may  become 
paler  in  colour,  indicating  that  circulation  is  l>eing  re-establithed 
and  arguing  speedy  convalescence.  Gangrenous  gut  is  recognised 
by  its  green  or  greenish-black  colour,  by  loss  of  peritoneal  lustre, 
and  by  emphysema  of  the  coats,  and  the  fluid  in  the  sac  is  often 
fuBlid  ;  it  is  never  to  be  reduced  (see  Ijelow). 

The  gut  having  been  reduced,  the  sac  is  disijecied  up  and  lied 
at  ihe  neck  with  silk,  and  the  radical  cure  completed  by  suturing 
the  ring. 

Treatment  of  strangulation  by  adhesions. — If  it  be  found  that 
the  strangulation  is  due  to  a  band  of  adhesion  involving  the  bowel, 
or  that  the  latter  has  passed  beneath  a  piece  of  adherent  omentum, 
the  case  is  practically  one  of  strangulation  by  a  band,  which  must 
he  remf)vc<i. 

Ti^atment  of  omentum. —  If  omentum  is  present  in  the  sac  it 
will  be  seen  iinniedialely  this  is  o|H.-ned,  and  if  it  be  lifted  up  a  coil  of 
gut  may  be  found  behind  it.  The  omentum  should  be  furlhef 
pulled  down  and  removed  beyond  the  point  of  constriction,  or  nuiy, 
unless  much  damaged,  be  returned;  removal  is  perhaps  the  wisest 
course  in  all  cases. 

Treatment  of  gangrrene  of  the  g:ut — The  ideal  treatment  of 
this  condition  would  be  nnnicdiatc  resection  of  the  l>uwel,  and  this 
has  indeed  been  strongly  advocated  by  some  surgeons.  The  treatment 
is  however  rarely  to  be  recommended,  for  even  under  the  most 
favourable  conditions  it  prolongs  the  operation,  deei>ens  the  shock, 
and  much  increases  the  d.mger  of  the  patient  who  is,  in  such  cases, 
already  in  a  desperate  condition.  If  the  gangrene  is  (juite  limited  it 
has  been  suggested  to  cut  out  the  affected  portion,  and  unite  the 
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edges  of  the  wound  with  Lembcrt's  sutures,  but  the  same  objections 
apply  to  this  as  to  complete  resection. 

The  method  to  be  adopted  should  be  as  follows: — First  freely 
irrigate  the  sac  to  wash  away  all  the  septic  fluid  contents,  then 
freely  lay  open  the  gut  and  again  employ  irrigation.  The  neck  of 
the  sac  should  not  he  divided,  as  this  will  o[>en  up  the  general 
peritoneal  cavity  and  court  the  occurrence  of  diffuse  septic  peritonitis. 
The  lumen  of  the  bowel  may  be  gently  dilated  by  introducing  a 
well  iKulded  pair  of  dressing  forcc[ts  and  subsequently  the  finger. 
If  the  patient  survives  the  ojieration,  the  resulting  artificial  anus 
should  be  subsequently  closed  mIich  his  general  condition  has 
materially  improved  (sec  p.  4,n)- 

Treatment  of  strangulated  Irreducible  hernia. — In  ordinary 
cases  when  the  strangulation  has  licen  relieved  the  adhesions  can 
be  carefully  dissected  off  and  the  hernia  reduced  into  the  abdomen. 
If  the  hernia  is  irreducible  by  reason  of  there  being  no  sac,  so  thai 
the  viscus  is  itself  adherent  to  the  coverings,  division  of  the  con- 
stricting hand  is  all  that  can  be  done,  and  this  must  he  siifliciently 
free  to  ensure  the  satety  uf  the  gut  when  healing,  and  suhsequent 
contraction  occurs.  In  very  large  irreducible  hernia  the  Siime 
course  must  be  adopted,  since  such  can  but  rarely  be  reduced  into 
the  abdomen  which  is  occujiied  by  much  l;it. 

After -treatment  of  herniotomy. — When  the  gnt  has  been 
reduced  and  the  O5tei;itioii  conijtlcted  by  a  rjilical  cure,  the  wound 
should  be  closed  and  a  dry  antiseptic  dressing  applied,  which 
should  remain  untouched  for  a  week,  provided  there  are  no  syniptoins 
indicating  the  necessity  for  its  removal.  A  hypodermic  of  morphia 
should  be  given  and  the  patient  placed  on  his  back  with  the 
thighs  raised  on  a  pillow.  The  bowels  will  usually  act  normally  in 
two  or  three  days^  but  should  they  not  do  so,  a  purge  should  not  t>c 
given,  but  at  the  end  of  a  week  a  glycerine  or  hot  soap-and-water 
enema  must  be  administered. 

During  the  first  twenty-four  hours  the  patient  rarely  requires 
food,  but  thirst  is  often  distressing,  and  may  be  quenched  by  a  little 
hot  water  by  the  mtmih,  or  a  larger  quaniity  by  the  rectum  ; 
subsequently  the  food  must  consist  of  beef-tea,  milk,  meat-jellyt  and 
similar  nourishment  until  the  bowels  have  acted,  when  a  more 
liberal  diet  may  be  safely  allowed. 

After-dangers  and  persistence  of  sjrmptoms — Shock. — 
If  the  strangulation  has  nut  been  detected  for  some  days,  and 
especially  if  it  lie  light,  or  the  patient  old,  death  may  result  from 
shock.     If  a  hernia  is  operated  on  within  twenty-four  hours  of  the 
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occurrence  of  strangulation  the  case  nearly  always  does  well,  but 
delay  beyond  this  time  adds  much  to  the  danger. 

Peritonitis  may  spread  to  the  abdominal  cavity  from  the  sac, 
especially  if  this  was  not  well  flushed  before  the  neck  was  divided, 
for  in  such  a  case  the  septic  lluid  readily  excites  inflammation. 
Peritonitis  may  also  be  due  to  subsequent  gangrene  of  the  bowel  at 
the  point  which  was  constricted. 

Gangrene  of  the  g\it  may  occur,  subsequent  to  its  reduction, 
if  the  bowel  was  very  lightly  strangled,  or  the  condition  had  been 
present  for  some  time  before  relief  was  afforded.  Should  this 
accident  happen  the  patient  may  die  of  acute  perforative  peritonitis, 
but  in  more  favourable  cases  adhesions  take  place  l)etween  the  gut 
and  the  abd«nuinal  wall,  and  a  fa;cal  fistula  or  artificial  anus  results. 

Acute  intlammation  of  the  stranguLited  loop  sometimes  super- 
venes, especially  in  those  cases  in  which,  owing  to  faulty  diagnosis, 
strong  purgatives  have  been  administered  with  the  view  of  open- 
ing the  bowels.  I'he  condition  is  marked  by  pain,  collapse,  and 
probably  bloody  mucous  diarrhoea.  Under  these  circumstances 
chief  reliance  must  be  placed  on  opium,  bismuth,  and  free  stimu- 
lation. 

The  persistence  of  symptoms  of  obstruction  after  herni- 
otomy may  be  due  (i)  to  paralysis  of  the  bowel  from  injury ;  (2)  to 
the  existence  of  some  other  cause  of  intestinal  obstruction.  If  th« 
symptoms  persist  laparotomy  should  be  performed,  and  if  the  gut  bc- 
found  paralysed  the  loop  should  be  drawn  up  and  emptied  by 
aspiration,  or  an  artificial  anus  must  be  formed. 

Persistence  of  symptoms  of  obstruction  after  reduction  by 
taxis  may  bo  due  (in  addition  to  the  causes  already  given  as  being 
operative  after  herniotomy)  to  the  reduction  witliin  the  abdomen  of 
a  still  strangulated  hernia,  or  to  reduction  en  masse^  #>.  the 
sac  and  its  contents  are  forced  up  beneath  the  fascia  transversalis, 
and  the  siricnirc  has  therefore  not  been  relieved;  this  accident  only 
occurs  in  inguinal  hernia.  In  the  former  case  laparotomy  must  be 
performed;  in  the  latter,  which  may  be  recognised  by  a  fulness  in 
the  canal  accomjianied  by  tenderness,  and  may  be  suspected  if  the 
hernia  **  went  back  **  whh  much  difficulty,  and  a  doubt  was  left  in 
the  mind  as  to  its  complete  reduction,  the  canal  (which  will  he 
found  to  be  more  than  usually  patent)  should  be  laid  open,  the 
misplaced  hernia  drawn  down,  and  the  operation  of  herniotomy 
performed.  It  should  be  noted  that  reduction  <•«  mtiss^  is  ctften 
due  to  violent  attempts  at  reduction  by  the  patient  himself  who  has 
been  accustomed  to  replace  his  hernia. 
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Special  Hernle 
inguinal  heunta 

Anatomy  of  the  ing'uinaJ  canal. — The  inguinal  canal  is  the 
passage  l>et\vecn  the  muscles  of  the  abdomen  uliich  transmits  the 
cord  or  round  ligament.  It  is  about  one  and  a  half  inch  long,  and 
extends  obliquely  upwards  and  outwards  from  the  spine  of  the  pubes 
above  Houpart's  ligament.  It  is  bounded  by  the  internal  and 
external  abdominal  rings.  The  anterior  wall  is  formed  by  the  skin 
and  ciciernal  oblique  tendon,  and  at  the  outer  third  by  the  fleshy  fibres 
of  the  internal  oblique  which  arise  from  Putqiart's  ligament ;  the 
posterior  wail  is  formed  by  peritoneum  and  fascia  transvensalis,  and 
for  the  inner  two-thirds  by  the  conjoined  tendon.  The  floor 
corresponds  to  the  meeting  -  place  of  Pouj^vart's  ligament  and  the 
fascia  iransversalis,  and  the  roof  is  formed  by  the  arched  lower 
lH>rders  of  the  internal  oblique  and  transversalis  muscles.  The 
internal  ring  is  half  an  inch  above  Poupart's  ligament  in  the  line  of 
the  external  iliac  artery  ;  it  corresponds  to  that  part  of  the  fascia 
transversalis  which  is  jirolonged  over  the  cord  as  the  infundibuliforrn 
process  ;  to  its  inner  side  the  epigastric  artery  courses  ujiwards  towards 
the  umbilicus.  The  external  ring  is  an  opening  in  the  external 
oblique ;  prolonged  from  its  pillars  is  the  intercolumnar  fascia  which 
forms  a  covering  for  the  cord. 

Inguinal  hernia  is  by  far  the  commonest  variety,  and  may 
occur  in  either  sex,  although  it  is  much  more  frequent  in  the 
male.  It  is  not  uncommonly  bilateral,  and 
is  sometimes  associated  with  varicocele  or 
hydrocele  (Fig.  iSi,  p.  625). 

When  the  rupture  lies  within  the  canal 
it  is  spoken  of  as  a  bubonot^U^  but  after 
passing  the  external  ring  the  term  scratal  is 
applied  to  it  An  inguinal  hernia  may  be 
congenital  or  acquired,  and  the  hitter  may 
traverse  the  whole  length  of  the  canal 
{oMiffue  ingiiimti  h^mh^  l-'ig.  14.7,  p.  459),  or 
may    pass   only   through    the    external    rine   Ki.i.   143.  — rnpijnal  herni». 

^       ^  ■' ,  "  "The  cimdiii'jti  licpii-tcd  u 

[atrfct  hernia^  rig.  14S,  p.  460).     The  direct 
hernia  is   also   said  to   be   inUmai  and   the 
oblifiue  external  from  the  relation  of  the  neck 
of  the  sac  to  the  deep  epigastric  artery, 
always  oblique  or  external. 


^ 


ih.il  Lisuallv  prevent  ;  the 
testicle  i\nt\  tunka  vaigin- 
rIU  are  «««n  lielow> 


Congenital  hemiac  are 
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Oblique  or  external  inguinal  hernia  —  Anatomy. —  ITic 
hernia  passes  through  the  internal  ring,  traverses  ihc  inguinal  caiul, 
and  esca|)eji  into  the  scrotum  through  iJic 
external  ring.  The  coverings  as  they  would 
be  met  with  in  an  operation  are :  skin,  super- 
ficial fascia,  intercolumnar  f.xscia,  cremasteric 
fascia,  infundibuliform  prt>cess  of  the  f,L^J 
transvcrsahs,  suhperitoiieal  fat,  and  the  p»cn- 
toiicum  forming  the  sac.  The  cremasteric 
fascia,  containing  bundles  of  muscular  tissue, 
can  alwa)-s  be  identitied.  The  cpigajslric 
arter)*  lies  internal  to  the  neck  of  the  mc 
running  upwards  and  inwards  towards  the 
middle  line.  The  vas 
deferens  and  cord  lie 
behind,  except  in  the 
infantile  form  to  be  presently  mentioned. 

Congenital  in^dnal  hernia  may  occur  in 
either  sex,  but  is  specially  common  in  male 
children,  and  is  often  bilateral.  The  hernia 
is  not  itself  necessarily  congenital,  and  may 
occur  at  any  period  of 
life,  but  it  is  so  called 
because  it  is  dependent 
upon  a  congenitally  per- 
sistent foftal  structure. 

In  the  male  the  defect 
consists    in    complete 


Fig.  144. — Congenita!  hrmta- 
The  ttowcl  lia.^  cTiltml 
the  iinobi iterated  pr<jcr><iu» 
and  lie*  in  conii«:i  with 
the  testicle. 


or 


F1C.145.— tnfiuitiU 

M    fcciiif 

:«faiD4  It)* 
Are  sitiulcd. 


Fig.  148. 


hernia.       The 


partial  patency  of  the  pro- 
cessus ad  testcm.  If  the  processus  is  entirely 
patent  the  hernia  descends  along  it  into  the 
tunica  \*aginalis,  and  lies  in  direct  contact  with, 
and  in  front  of  the  testis  (Fig.  144);  but  if  the 
ab5^Si''^'J!'whe«  tunica  vaginalis  has  been  shut  off  by  oblitera- 
kw  be.mne  a..«i.ir.i  un   tion  of  the  proccssus  Ix'Ujw,  the  hernia,  cnlcr- 

it'«tf  by  the  dc4);cn(  of  a     ■  ,  >  ,•  .  .  , 

ji..rii(.n  of  (n.wtL     The   mg  thc  upi)er  unoohtcratcd  portion,  does  not 

SJ>X(«ri.  'ep"-  actually  touch  the  testicle  but  lies  above,  or  in 

J^*^  "   ***"*    *****   f*"*^"'   ^^   ^'   ^'^   ^t  has  descended  low    enough 

(hernia  into  the  funicular  process).     In  other 

cases  the  processus  may  be  only  obliterated  above,  so  that  il  is  >hut 

off  from  the  abdominal  cavity,  and  should  a  hernia  then  form  the 

sac  descends  behind  the  processus  (Fig.  145X  and  the  testis  will  lie 
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either  directly  below,  or  below  and  in  front  of  the  hernia  which  is 
said  to  be  infantiie.  Sometimes  the  hernial  sac  is  formed  by  the 
invaginated  processus  {etuyitid  infatttiU  hernia^  Fig.  146).  An 
infantile  hernia  may  be,  but  is  not  necessarily  congenital,  niid  when 
it  is  so,  Ix)ckwood  considers  that  the  congenital  sac  is  due  to  the 
fact  that  the  gubernaculum  testis  drew  down  two  peritoneal  pouches, 
i.e.  the  processus  and  the  hernial  sac.  In  operating  on  infantile 
hernia  three  layers  of  peritoneum  will  be  encountered  before  the 
contents  are  exposed,  viz,  tlie  anterior  and  posterior  walls  of  the 
processus  and  the  anterior  wall  of  the  sac,  but  this  will  not  be  the 
case  in  the  encysted  variety  (fig.  146). 

In  females  a  congenital  hernia  descends  along  the  patent  canal 
of  Nuck,  and  if  it  escapes  beyond  the  external  ring  enters  the 
labium  ;  such  a  hernia  sometimes  contains  the  uterine  appendages 
of  the  side  on  which  it  occurs. 

From  unexplained  reasons  a  pouch  or  diverticulum  may  form 
from  the  unoblitcraled  processus  ad  testem  or  canal  of  Nuck,  and 
may  pass  up  between  the  oblique  muscles  and  contain  bowel 
inierstUiai  h^mitiy  Fig.  140,  p.  440), 

Direct  or  internal  inguinal  hernia. — This  form  of  hernia  is 
comparatively  rare,  and  is  never  c<»ng(  nital.  The  hernia  leaves  the 
abdomen  through  Hesselbach's  triangle,  pushing  in  front  of  it  the 
conjoined  tendon,  and  escaping 
through  the  external  ring.  The 
coverings  are  the  same  as  in  the 
oblique  form,  with  the  exceptions 
that  the  cremasteric  fascia  is  re- 
placed by  conjoined  tendon  or  in- 
ternal oblique,  and  the  infundibuli- 
form  process  of  the  fascia  trans- 
versalis  is  replaced  by  that  portion 
f  the  fascia  lying  behind  the  con- 
oincd  tendon.  The  epigastric 
arter)'  lies  to  the  outer  side  of  the 
neck  of  the  sac,  and  the  vas 
deferens  and  cord  external  to  and 
hind  it. 

Diagnosis  of  inguinal 
hernia. — When  lying  within  the 
canal  {pubanoctk^  the  hernia  forms  a  mere  bulging,  which  is  evident 
when  the  patient  is  in  the  erect  position,  and  is  arrentualcd  by  any 
reed  expiatory  effort.     It  usually  disappears  when   he  lies  down 


Fig.  147,  — OMique  incuinal  hemut  (Br>-antV 
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the   hcm'u   luLt 
lAnuU  ring. 
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Fib.  t4&. — Direct  inffuiiul  hernia  (Br>-an(). 


As  soon  as  the  hernia  becomes  scrotal,  it  assumes  a  p>Tifonn  shape, 
with  the  Ixise  downwards,  and  the  neck  extends  up  to  and  through 
the   external  abdominal   ring.     The  testicle   is    placed    below  and 

behind,  except  in  the  infantile  form, 
in  which  it  lies  below,  or  below  and 
in  front  The  tumour  presents  the 
characters  already  given  at  p.  444  ; 
and  when  it  has  been  reduced,  ihc 
external  ring  will  be  found  10  be 
abnormally  patent.  The  diagnosis 
presents  but  little  ditliculty. 

From  a  femoral  hernia  (Fig. 
1 50,  p.  464)  the  inguinal  form  is 
iliagiiosed  by  its  position  above 
I'ouparl's  lij^anient,  interna!  to  the 
spine  of  the  pubes,  and  if  it  has 
escaped  from  the  canal  it  lies 
within  the  scrotum  or  labium, 
according  to  sex.  In  fat  women  there  may  be  some  difficulty  in 
making  out  the  two  first  points,  otherwise  tlie  diagnosis  is  easy. 

From  tumours  of  the  testtcle  the  detection  of  the  heahhy 
testicle  distinct  from  the  swelling,  the  impulse  on  coughing,  and 
redutibiliiy  of  the  hernia  are  sufficient  to  prevent  error.  In  large 
congenital  hernire  the  testis  is  not  always  easily  discernible. 

Hydrocele  of  the  tunica  vag-inalis  can  be  distinguished  by  its 
translucenry,  its  obvious  conncrtion  with  the  testicle,  and  the  freedom 
of  tfie  external  ring,  except  in  those  cases  in  which  the  processus 
remains  patent  below  and  the  hydrocele  extends  to  the  canal 
(infantile  hydrocek). 

A  bubonocele  may  be  distinguished  from  hydrocele,  or  fatty 
tumour  of  the  cord,  by  the  fact  that,  although  these  appear  to  be 
reducible,  they  do  not  really  go  back,  and  that  even  thi;  apparent 
reducibility  is  abolished  if  the  testicle  be  held  so  that  the  cord  (to 
which  these  tumours  are  attached)  cannot  be  pushed  upwards  inio 
the  canal. 

From  retained  testicle,  with  which  hernia  is  sometimes  associ- 
ated, the  diagnosis  is  not  always  easy  ;  the  absence  of  the  testis  from 
the  scrotum,  the  solid  feel  of  the  tumour,  and  its  incomplete  reduci- 
bility being  the  main  puints  of  distinction. 

Treatment  of  inguinal  hernia.— If  it  is  decided  to  employ 
a  truss,  either  with  the  view  ul"  attempting  cure  in  a  child,  or  of 
keeping  the  hernia  up  in  an  adult,  it   is  always  advisable  to  us^  a 
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double  rather  than  a  single  truss,  the  pads  of  which  must  fit  over 
the  entire  length  of  the  canals,  and  not  only  over  ihe  rings.  The 
only  measurement  usually  asked  for  by  instrument  makers  is  the  cir- 
cumference of  ihe  ftelvis,  midway  between  the  iliac  crest  and  the  top 
of  the  great  trochanter;  but  it  is  better  also  to  muasure  the  distance 
between  the  symphysis  pubis  and  the  anterior  su])erior  iliac  spine. 
The  precise  make  of  truss  must  depend  upon  the  age  and  occupation 
of  the  patient,  and  upon  the  size  of  the  hernia  and  the  case  with 
which  it  can  be  kept  in  place.  In  young  children  it  is  necessary, 
with  the  view  of  eflfecting  a  radical  cure,  to  keep  a  truss  constantly 
applied  ;  for  this  purpose  a  light  one  should  be  made  for  night  wear, 
and  an  india-rubber  or  vulcanite  truss  for  bathing  purposes,  l-'or 
infants,  N-ulcanite  is  the  Ijest  material,  since  it  does  not  become  spoilt 
by  urine.  Adults  should  be  advised  to  keep  a  spare  truss  in  case 
of  accident.  As  a  rule,  the  most  serviceable  kind  is  made  with  a 
broad  pad,  which  should  be  so  adjusted  as  to  bring  the  walls  of  the 
canal  into  apposition.  The  pad  should  be  well  stuffed,  and  covered 
with  chamois  leather ;  but  if  this  causes  irritation,  an  air-pad  may  be 
substituted.  In  cases  in  which  there  is  difficulty  in  retaining  the 
hernia,  the  rat-tailed  truss  will  often  succeed  when  other  forms  fail. 
When  the  patient  does  not  require  a  heavy  truss,  Salmon  and  Ody's 
is  a  useful  make.  A  truss  should  be  made  with  under-slrajjs,  to 
pass  from  front  to  back  round  the  inner  side  of  the  thighs,  and  a 
strap  should  also  pass  between  the  two  pads. 

Radical  cure  by  operation  may  be  performed  as  follows : — An 
incision  of  sufticient  length  to  fully  expose  the  external  ring  and 
greater  bulk  of  the  sac  is  made  in  the  middle  line  of  the  long  axis 
of  the  hernia.  The  pillars  of  the  ring  are  carefully  defined,  and  the 
sac  exposed  by  division  of  its  coverings  as  far  up  as  the  internal 
ring,  which  may  necessitate  some  splitting  of  the  external  oblique. 
The  coverings  are  then  peeled  off  with  the  fingers.  The  vas  deferens 
and  cord  should  be  sought  for,  isolated,  and  protected  from  injury. 
When  the  sac  is  freed,  it  should  be  opened,  and  the  hernia  reduced. 
The  sac  is  now  separated  from  the  canal  for  some  distance  by  the 
finger,  and  having  been  i>ulled  well  down,  the  neck  is  ligatured  with 
stout  silk,  care  being  taken  that  the  vas  deferens  is  not  included. 
The  sac  is  removed  and  the  stump  allowed  to  slip  back.  If  the 
hernia  is  into  a  f^atent  processus,  the  sac  is  divided  after  ligature  of 
thi  neck,  and  the  middle  portion  being  cut  away,  the  lower  is  clo.sed 
by  a  few  points  of  chromic  catgut,  so  that  the  tunica  vaginalis  is  shut 
off.  The  sutures  for  closing  the  canal  should  be  of  kangaroo  tendon, 
or,    failing  this,   of  silk,  and  must  unite  the  conjoined  tendon  to 
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Poupart's  ligament  as  well  as  the  pillars  of  the  external  ring.  They 
c  introduced  by  means  of  a  handled  needle,  guided  by  the  finger 
ilaccd  in  the  cnnal,  which  also  protects  the  cord.  In  men,  the 
rings  must  be  left  open  tielow  for  a  sufficient  extent  to  allow  of  ihc 
free  passage  of  the  cord.  The  wound  is  closed  with  horsehair 
sutures.  Drainage  is  only  necessary  if  the  sac  is  very  lai^e,  and 
may  then  be  obtained  by  a  few  strands  of  silk  drawn  out  of  the 
lower  end  of  the  wound 

'J"he  dressing  may  remain  untouched  for  ten  days,  when  the 
wound  will  be  found  to  be  soundly  healed. 

Several  modifications  of  the  operation  have  been  devised  and 
are  practised;  thus  invagination  of  the  sac  into  the  canaU  fixation 
of  llie  slump  in  the  canal  by  sutures  passing  through  the  abdominal 
wall,  torsion  of  the  sac  before  its  ligature  and  removal,  and  various 
oilier  methods  arc  in  vogue^  but  need  not  be  described  here. 

Jiijssini^s  operation  is  applicable  to  bad  cases,  in  which  suturing 
the  rings  seems  inade'|uate,  or  when  recurrence  after  operation  has 
occurred  ;  shortly  described,  it  consists  in  laying  open  the  inguinal 
canal,  isolating  the  cord,  and  then  suturing  the  lower  border  of  the 
internal  oblitjue  and  conjoined  tendon  to  Poupart's  ligament,  the 
union  Ijcing  eflected  behind  the  cord.  The  external  ring  is  closed 
after  the  divided  external  obli(]ue  has  l>een  sutured. 

Strangulated  inguinal  hernia. — The  seat  of  the  constriction 
is  usually  at  the  ncck  ^f  the  sac,  opposite  the  pillars  of  the  exlemjl 
ring.  The  incision  must  always  lie  made  in  a  direction  upwards,  so 
that  the  danger  of  wounding  the  epigastric  artery  may  be  avoided 
since  in  many  cases  it  cannot  be  definitely  ascertained  whether  the 
hernia  is  oblique  or  direct,  and  hence  whether  the  vessel  is  lying 
inlern:d  or  extrrnal  to  its  neck. 

If  any  dnubt  exists  as  to  the  diagnosis  between   strangulated 
bubonocele  and  inllamed  retained  testicle,  the  swelling  should  he 
cut  down  upon  and  examined  \  if  it  be  found  that  the  testicle 
fault,  it  may  be  at  once  removed. 

FEMORAL    HERNIA 

Pcmoral  hernia  is  never  congenital,  and  is  more  common  in 
women  than  men. 

Anatomy, — The  hernia  passes  along  the  crural  canal  forwards 
through  the  s;\phcnous  0|>ening,  and  then  upwards  towards  Pou|)art's 
ligament,  and  if  very  large,  may  lie  above  this  structure  A  know- 
Icilgc  of  this  change  of  direction  in  its  course  is  of  importance 


the  emijioyment  of  ta.\is.  The  crural  ring  is  bounded  internally  by 
r,imbemat*s  ligament  and  the  spine  of  the  puhcs,  externally,  by  the 
femoral  vein ;  behind,  by  thu  juiljic  bone  and  pcctineus  muscle  with 
its  fascia ;  and  in  front  by  Puujxirt's  lii^amciit  and  the  deep  crural 
arch  ;  above  is  the  cord  or  round  ligament.  Crossing  obliquely 
above  is  tlie  epigastric  artery;  and  if  the  obturator  artery  arises  from 
this,  or  from  the  external  iliac,  it  may  pass  downwards  external  to, 
and  behind,  the  neck  of  the  sac,  or  cross  in  front  of  it  and  to  the 
inner  side.     In  the  latter  case  the  artery  is  immediately  behind 


Ttc  i4j>.— TTie  anntomy  of  the  riRht  crural  nnu  Mcweri  frocn  (h«  alxlotniiml  ftmect  (Foiling 
(i)  part  nA  I'oupoit's  li)[aaiCQl ;  {i)  vein  ;  (j)  artery  ;  (4)  internal  inguinal  ring. 

Gimbernat's  Ugament,  and  is  in  danger  of  being  wounded  when  this 
structure  is  divided  in  cases  of  strangulation. 

The  coverings  of  the  hernia,  as  they  would  be  divided  in  an 
operation,  are : — Skin,  supcrtieial  fascia,  cribriform  fisria,  iransvcrs- 
alis  fascia  (anterior  layer  of  the  crural  sheatli),  subperitoneal  fat 
(septum  cruralc),  and  the  peritoneum  forming  the  s;ic 

Femoral  hernia  is  often  irreducible,  and  usually  consists  of  ileum, 
but  omentum  may  be  present.  The  uterine  rppciidagcs  are  occa- 
sionally found,  and  I  have  once  met  with  Meckel's  diverticulum. 
It  is  in  the  femoral  region  that  Richler's  hernia  is  met  with 
(sec  p.  440)- 

Diagnosis  of  femoral  hernia. — A  femoral  hernia  may  be  so 
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Fre.  150^— FemoT&l  bcrnia  (Bryant), 


small,  and,  in  fat  women*  so  deeply  situated,  that  its  prcsenct  ii 

undetected  until  symptoms  of  strangulation  lead  to  a  careful  eumm- 
atioii.     These  hernue  are  rarely  large,  but  may  even  extend  upwiris 

on  to  the  abdominal  wall  "Hie 
diagnosis  from  the  inguinal  vuietT 
has  been  referred  to  at  p.  46a 

Very  small  hemiae  give  rise  to 
some  slight    bulging  or  fulness  ht- 
tween  the  femoral  vessels  and  pubic 
I  ^ JS^PWf  m/^MF       spine,  coupled  with  pain,  especially 

•  NJBR?^^^   .     ^"  manipulation.      Such  local  signs, 

\  ^B      ^  j     ^'*^  evidence  of  intestinal  obstnic- 

^  •  Y     *'o"i  should  always  lead  to  an  ex- 

ploratory operation. 

Enlarged  glands  and  ample 
tumours  may  occasionally  resemble  hernia,  especially  if  it  » 
irreducible. 

Psoas  abscess  passes  into  the  thigh  external  to  the  femonl 
vessels,  :irid  is  easily  diagnosed  by  careful  examination. 

Treatment. — The  following  measurements  should  be  taken  for 
a  femoral  truss; — (i)  The  circumference  of  the  peUis  mJdwy 
between  the  crest  of  the  ilium  and  the  great  trochanter;  (j)  the 
distance  of  the  saphenous  opening  from  the  anterior  superior  iliac 
spine,  and  from  the  symphysis  pubis  ;  and  (3)  that  from  the  pul)cs 
to  the  iliac  spine.  It  is  important  that  the  truss  should  fit  accurately, 
and  th:it  the  pad  should  not  be  too  large,  or  it  may  cause  consider- 
able pain  from  compression  of  the  femoral  vessels.  This  form  d 
hernia  is  not  well  adapted  to  treatment  by  truss,  and  unless  ihcfc 
are  reasons  to  the  contmy^  an  operation  should  be  performed.  If 
the  hernia  is  irreducible,  and  an  operation  is  not  to  be  performed 
it  shoulil  be  ])role<"ted  by  a  hollow  pad  truss. 

Radical  cure  by  operation  is  more  successful  as  regards  perma- 
nency of  cure  than  in  the  case  of  other  hcmicC.  For  tlie  past  ten 
years  I  have  successfully  employed  the  following  operation,  which  I 
first  put  into  practice  in  the  case  of  a  woman  with  strangulation  on 
the  left  side.  Mr.  Watson  Cheyne,  quite  independently,  employetl 
the  same  method,  and  published  his  account  of  the  operation  in 
1892.  The  hernia  is  exposed  by  an  incision  placed  a  little  to  the 
inner  side  of  its  centre,  so  that  it  is  some  distance  from  the  fernowl 
vessels.  The  bowel  is  reduced,  the  sac  dissected  up  and  opened,  to 
make  sure  that  the  ring  is  clear,  and  its  neck  is  then  ligatured  and 
the  rest  removed.     A  flap  of  the  pcctine-js  muscle  and  its  fascia  is 
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then  dissected  up  from  below,  care  being  taken  that  the  femoral 
vein  is  not  damaged.  This  flap  is  turned  upwards,  so  that  it 
completely  occludes  the  crura!  ring,  and  is  united  by  two  or  three 
kangaroo  or  silk  sutures  to  Poupart's  ligament  and  the  lower  part  of 
the  abdominal  walK  The  wound  is  dried,  closed,  and  drained  by 
means  of  a  few  strands  of  silk  introduced  at  the  iower  part.  The 
wound  heals  soundly  in  about  ten  days,  and  I  have  never  met  with 
a  case  of  recurrence  of  the  hernia. 

Strangulated  femoral  hernia. — The  strangulation  is  usually 
ver)'  tight  and  is  produced  by  the  firm  resisting  edge  of  (limbernat's 
ligament,  which  will  require  free  division.  Owing  lo  the  tightness 
of  the  constriction  opposite  the  ligament  gangrene  of  the  gut  in  this 
situation  is  not  uneommon  and  is  rnpidly  produced.  More  rarely 
the  constricting  band  will  be  found  lo  be  thu  deep  crural  arch  or 
the  upper  border  of  the  saphenous  opening.  The  constriction 
should  be  divided  in  an  upward  and  inward  direction,  and  if 
Gimbcrnai's  ligament  is  to  be  cut  the  incision  must  he  very  care- 
fully made,  the  knife  not  being  pushed  beyond  its  edge  towards  the 
abdomen  for  fear  of  woujidiiig  the  obturator  artery  should  it  be 
taking  an  abnormal  course.  If  this  accident  should  happen  the 
haemorrhage  may  be  controlled  by  the  finger  until  the  wound  has 
been  enlarged  and  the  vesj?el  tied ;  the  artery  always  contracts 
considerably  if  it  has  been  completely  severed.  If  any  difficulty  is 
exi>erienced  in  securing  the  vessel  in  the  wound  the  surgeon  may 
arrest  the  bleeding  by  jKissing  an  acupressure  needle  through  the 
abdominal  wall  and  under  the  artery,  or  he  may  cut  down  uj»on  it 
by  an  incision  directly  above  and  parallel  with  Poupart's  ligament 
and  secure  it  near  its  origin. 

In  attempting  taxis,  the  thigh  must  be  slightly  flexed  and  rotated 
in,  and  pressure  nuisi  be  made  in  such  a  direction  as  to  push  the 
hernia  back  along  its  [>ath  of  escape.  Thus,  supposing  the  rupture 
has  extended  up  towards  Poupart's  ligament,  it  must  first  be  pushed 
a  little  downwards  until  it  is  brought  opposite  the  saphenous  open- 
ing, then  backwards  through  this,  and  lastly,  ujjwnrds  along  the 
canal  to  the  abdomen.  Il  should  be  rememb<;red  that  taxis  in  cases 
of  femoral  hernia  is  especially  dangerous  owing  to  the  relation  of 
the  neck  of  the  sac  to  Gimbernat's  ligament,  which  is  sharp  and 
unyielding. 

UMBILICAL   HERNIA 

Congenital  umbilical  hernia. — At  an  early  period  of  fceta! 

fe  the  intestine  lies  outside  the  abdominal  cavity,  but  becomes 
VOL.  m  2  H 
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included  within  it  as  the  body-wall  closes.  Sometimes  this  closure 
may  to  a  large  extent  fail  and  the  greater  part  of  the  gut  and 
abdominal  viscera  may  lie  external  to  the  cavity,  being  merely 
enclosed  by  a  thin  membrane ;  such  a  condition  is  incompatible 
with  life.  More  usually  a  small  knuckle  of  gut  or  a  mere  diverticulum, 
^.g.  Meckel's,  remains  outside  in  the  subsLance  of  the  umbilical  cord, 
and  un^ler  such  circumstances  strangulation  may  be  produced  if  the 
cord  be  ligatured  too  near  the  navel.  These  small  herniae  usually 
undergi  spontaneous  cure  in  n  few  weeks,  as  the  umbilical  aperture 
closes. 

It  sometimes  happens  that,  although  there  is  no  hernia  present 
at  birth,  the  umbilical  cicatrix  yields  shortly  after,  especially  if  the 
child  cries  much  and  so  increases  the  intra-abdominal  tension.  A 
small  hernial  protrusion  is  thus  formed  and  is  by  no  meaiis  an  un- 
common occurrence.  It  is  easily  repressed  by  the  finger,  and  the 
umbilical  ring  is  thereby  demonstrated.  All  that  is  needed  in  these 
slight  forms  is  the  equable  pressure  of  a  pad  of  lint,  which  must  be 
larger  than  the  ring  itself,  and  can  be  maintained  in  position  by  a 
strip  of  plaster  or  a  binder.  If  the  pad  is  merely  made  to  fit  the  ring 
the  closure  of  this  is  prevented  and  the  hernia  will  increase  in  site 

Acquired  umbilical  hernia  is  usually  met  with  in  elderly 
women,  especially  those  whfj  have  b^jrnc  large  families  and  whose 
abdominal  walls  are  stretched  and  Lax.  The  hernia  may  be  enormous 
and  may  contain  nearly  all  the  intestine  and  the  omentum  j  the 
latter  is  very  likely  to  become  adherent  so  that  the  tumour  is  partly 
or  wholly  irreducible;  the  aperture  in  the  abdominal  wall  is  more 
or  less  circular,  and  may  be  very  large.  The  tumour  is  often 
distiiiclly  lobulated  and  the  conlents  are  usually  more  or  less 
adherent  when  the  hernia  has  been  present  for  some  lime.  l*he 
covering  consists  of  skin  and  fascia  only  and  may  be  very  thin. 
Umbilical  hcrnitc  often  cause  considerable  discomfort  and  dyspeptic 
symptoms,  are  very  liable  to  become  incarcerated,  and  are  not  in- 
frequently strangulated. 

Treatment — By  truss. — The  patient  must  l>e  accurately  fitted 
with  a  stout,  moderately  unyielding,  abdominal  belt,  fitted  with  a 
spring  and  pad  to  keep  the  hernia  back  if  it  is  reducible,  or  to 
support  it  and  prevent  its  increase  in  size  if  it  is  irreducible.  A 
good  ileal  of  trouble  is  often  necessary  lo  obtain  an  apparatus  which 
will  fulfil  its  object  without  causing  the  patient  undue  discomfort 

It  is  important  to  carefully  regulate  the  diet  and  bowels  in  %'ic« 
of  the  not  uncommon  occurrence  of  incarceration  if  these  pre- 
cautions be  neglected  (see  p.  448). 


VENTRAL   HERNIA 


Radical  eure  by  operation. — TViis  is  only  advisable  when  the 
hernia  is  small  and  reducible,  and  the  patient  not  ver)'  fat  or  ad- 
vanced in  years.  The  operation  is  thus  performed — two  curved 
lateral  incisions  including  a  large  oval  portion  of  the  stretched  in- 
tegument, but  leaving  sufiicieni  to  form  an  ample  covering,  are  niade 
from  top  to  bottom  of  the  hernia ;  the  skin  at  the  base  on  each 
side  is  then  dissected  up  so  that  the  sac  and  ring  are  exposed. 
The  sac  is  opened  at  one  side,  but  only  to  a  sufficient  extent  to 
enable  the  surgeon  to  reduce  the  contents  and  deal  with  any  bands 
of  adhesion  which  may  be  present.  When  the  contents  have  been 
reduced,  the  sac  and  oval  portion  of  the  integument  are  removed 
and  the  ring  is  sutured  with  kangaroo  tendon.  The  abdomen  must 
be  supported  by  broad  bandages,  and  when  the  wound  is  healed 
the  patient  must  l>e  fitted  with  a  cood  belt  for  constant  use. 

Strangulated  umbilical  hernia  is  a  ver>-  serious  and  fatal 
condition.  If  taxis  fails  to  rectify  the  trouble  operation  should  be 
at  once  performed.  In  most  cases  this  is  best  done  by  making  a 
small  incision  (preferably  below^)  so  that  the  margin  of  the  ring  is 
exposed  ;  the  sac  at  this  point  is  opened  sufficiently  to  allow  the 
surgeon  to  investigate  the  condition  of  affairs.  The  ring  is  divided 
and  the  strangulation  relieved,  and  then  the  wound  is  closed  and 
dressed.  If  the  hernia  is  small  or  of  moderate  size  the  operation 
may  be  conducted  in  the  same  way  as  for  radical  cure,  but  when 
it  is  very  large,  the  more  limited  the  procedure  the  better  is  the 
chance  of  recovery. 


VENTRAL    HERKIA 

Ventral  hemia  is  usually  seen  in  the  middle  line  between  the 
umbilicus  and  the  pubes,  and  is  due  to  yielding  of  the  linea  alba. 
It  is  almost  confined  to  women,  especially  those  who  have  borne 
many  children,  and  are  advanced  in  years.  It  is  occasionally  seen 
at  the  linea  semilunaris  or  at  Pettit's  triangle  above  the  iliac  crest 
Uumhar  hentia).  It  may  occur  in  any  part  of  the  abdominal  wall 
in  consequence  of  the- yielding  of  a  cicatrix,  due  either  to  operation 
or  disease.  The  eoverings  are  always  thin,  and  the  hemia  is  as  large 
as  in  the  unibtlical  form,  but  owing  to  the  great  size  of  the  orifice 
strangulation  is  very  rare. 

Treatment, — Treatment  by  truss  must  be  adopted  on  the  same 
lines  as  recommended  for  umliilical  hernia. 

Radical  cure  is  not  advisable,  and  nearly  always  fails,  but  oc- 
casionally a  small  ventral  hernia  may  be  successfully  operated  on ; 
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the  decision  for  or  against  must  be  determined  on  the  peculiarities 
of  each  case. 

OBTURATOR    HERNIA 

In  rare  cases  (almost  confined  to  elderly  women)  a  portion  of 
ileum  escapes  through  the  opening  for  the  obturator  vessels  and 
lies  deep  to  the  pectineus  and  adductor  brevis  muscles. 

The  firesence  of  a  hernia  is  usually  only  suspected  when  strangula- 
tion is  occasioned,  and  even  then  its  situation  may  not  be  ascertained, 
until  laparotomy  has  l>een  performed.  Examination  may  cause 
pain  and  reveal  a  slight  swelling  and  sense  of  resistance  close  to 
and  just  behind  the  adductor  longus  tendon ;  the  pain  may  radiate 
along  the  obturator  nerve.  Examination  ptr  rectum  or  vaghiam 
may  be  of  use  in  making  a  diagnosis  in  suspected  cases.  Obturator 
hernia  is  likely  to  be  mistaken  for  the  femoral  variety. 

Operation. — ^The  hernia  must  Ix^  cut  down  upon  by  an  incision 
o]jeniiig  uji  the  space  between  the  adductor  loiigus  and  i>eciineus, 
or  if  laparotomy  has  already  l>een  performed  reduction  may  be 
effected  from  within  the  abdomen.  If  division  of  the  structures  at 
the  neck  is  necessar)*,  the  exact  position  of  the  obturator  anery 
should  be  ascertained  if  possible.  Strangulation  is  very  serious  and 
nearly  always  proves  fatal ;  moreover,  there  is  a  special  tendency 
for  this  form  of  hernia  to  recur  as  radical  cure  is  impossible. 


SCIATIC   HERNIA 


Hernia  through  the  sciatic  notch  is  very  rare ;  it  may  escape 
above  or  below  the  pyriformis  muscle.  It  lies  beneath  the  gluteus 
maxinius  muscle  and  may  occasion  considerable  pain  from  pressure 
on  the  sciatic  nerve.  The  diagnosis  is  extremely  difficult  owing  to 
the  depth  of  the  tumour.  If  the  patient  is  suffering  from  signs  of 
intestinal  obstruction,  and  there  is  a  swelling  and  sense  of  resistance 
over  the  notch,  the  presence  of  hernia  would  be  suspected,  and  it 
must  be  cut  down  upon  from  without  or  dealt  with  through  a  lajoro- 
lomy  wound.  Sciatic  hernia  may  be  mistaken  for  a  deeply  seated 
abscess,  a  growth,  or  for  aneurism  of  the  gluteal  or  sciatic  arteries. 


^ 


HERNtiC   AT   THE    PELVIC  OUTLET 


HerniK  at  the  pelvic  outlet  are  rare.  They  may  be  perineal, 
pudendal,  vagrinal.  or  Ischlo-rectal.  The  hernia  forms  aji  easily 
reducible  tumour  which  is,  however,  kept  up  with  dilficulty.     These 


DIAPHRAGMATIC   HERNIA 


herniae  must  be  diagnosed  from  solid  or  fluid  tumours,  and  must  be 
kept  up  by  an  appropriate  apparatus.  In  very  bad  and  troublesome 
cases  an  attempt  may  be  made  to  effect  a  cure  by  cutting  down  on 
the  tumour,  reducing  the  contents,  and  ligaturing  the  neck  of  the 
sac. 


DIAPHRAGMATIC    HERNIA 

Traumatic  diaphragmatic  hernia  is  referred  to  at  p.  331, 
vol.  ii. 

The  COngetlital  form  is  dependent  upon  defective  develop- 
ment of  the  diaphragm,  so  that  the  pleural  and  peritoneal  cavities 
remain  continuous  at  some  part.  The  aperture  of  communication 
is  nearly  always  on  the  Jeft  side  and  behind.  The  stomach,  colon, 
small  intestine,  and  even  the  spleen  and  kidney  may  lie  within  die 
pleural  cavity,  and  if  the  opening  is  on  the  right  side,  a  portion  of 
the  liver  may  be  similarly  placed.  The  lung  on  the  affected  side 
is  undeveloped  or  compressed  and  the  heart  may  be  displaced. 
Children  with  this  condition  are  usually  stillborn  or  rarely  survive 
long. 
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Diseases  of  the  Rectum  and  Anus 


Anatomy. — The  rectum  is  about  eight  inches  long  and  extends 
from  the  left  sacro-iliac  joint,  following  the  cur\'e  of  the  sacrum 
and  coccyx.  The  first  part  sometimes  lies  to  the  right  of  the 
middle  line. 

The  tube  is  not  sacculated  but  is  dilated  above  the  anus.  The 
first  part  (to  the  middle  of  the  third  sacral  vertebra)  is  surrounded 
by  peritoneum  and  lies  against  the  sacrum,  left  pyriformis  muscle, 
and  sacral  plexus  ;  laterally  are  the  left  ureter  and  internal  iliac 
vessels;  in  front  is  the  bladder  or  uterus,  with  coils  of  the  small 
intestine.  The  second  part  extends  to  the  tip  of  the  coccyx  ;  its 
upper  half  is  covered  by  peritoneum  in  front  and,  where  this  is 
reflected,  the  tube  pierces  the  recto-vesical  fascia.  Behind  this 
part  is  the  sacrum  and  cocc)'x  ;  laterally  the  coccygei  muscles,  in 
front  the  trigonum  vesiciE,  vcsiculie  seniinalcs,  and  vasa  deferentb ; 
in  the  female  the  neck  of  the  uterus  and  vagina  are  anterior,  being 
separated  from  the  gut  in  the  upper  half  by  the  pouch  of  Douglas 
and  small  intestine. 

The  third  ]>art  is  destitute  of  peritoneum  and  surrounded  b>' 
the  levalorcs  ani  and  cellular  tissue.  In  front  is  the  vagma,  or 
prostate,  bulb  and  membranous  urethra,  according  to  the  sex. 

The  ana!  canal  passes  downwards  and  backwards,  and  is  about 
one-half  to  one  inch  long;  it  is  limited  by  the  sphincter  muscles 
above  and  below  which  surround  it. 

The  lower  three  inches  of  the  rectum  are  uncovered  by  peri- 
toneum ;  in  the  male  this  distance  may  be  increased  by  about  half 
an  inch  when  the  bladder  is  fully  distended. 

Structure. — The  rectum  consists  of  an  outer  longitudinal  and 
inner   circular    layer  of  muscle,   the    latter    forming    the    internal 
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sphincter  al  the  lower  end.  The  mucous  membrane  is  loosely 
connected  by  the  submucous  coat  and  is  thrown  into  folds  when 
the  rectum  is  empty.  The  folds  of  Houston  are  more  or  less 
transverse  ;  one  projects  backwards  from  the  anterior  wall,  just 
opposite  the  prostate,  and  two  others  are  placed  higher  up  and 
more  laterally.  At  the  anus  there  are  longitudinal  folds  (columns 
of  Morgagni)  separated  by  small  pouches.  The  mucous  membrane 
consists  of  the  crypts  of  Lit^berkiihn,  supported  by  a  delicate 
areolar  retiform  tissue,  scattered  thruugh  wliich  are  a  few  lymphoid 
follicles.  The  crypts  are  lined  with  columnar  epithelium  continuous 
with  that  of  the  surface  ;  at  the  orifice  of  the  aiTtis  the  c[>ilheiium 
is  squamous.  The  haemorrhoidal  arti-ries  are  derived  from  the 
inferior  mesenteric,  internal  iliac,  and  internn!  pudic.  The  veins 
nin  in  the  submucous  coat  and  then  pierce  the  muscular;  they 
join  the  internal  iliac  and  inferior  mcsente/ic  (portil  system). 

The  lymphatics  join  the  lumbar  glands. 

Nerves  are  derived  from  the  sacral  plexus  and  the  sympathetic. 
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PRURITUS    ANI 

Causes. — Pruritus  is  dependent  upon  local  irritation  and  is 
often  associated  with  some  dcfmile  disease  of  the  rectum  or  anus. 
Uncleanliness,  pediculi,  eczema  (especially  if  gouty),  and  thread- 
worms are  common  causes. 

The  irritation  may  be  intense  and  is  usually  worse  at  night 
From  constant  scratching  the  anal  orifice  and  adjacent  skin  may 
be  excoriated  and  an  eczematous  condition,  if  present,  is  thereby 
made  much  worse. 

Treatment. — Any  local  cause  must  be  removed.  The  parts 
should  be  kept  clean  and  dr)',  and  the  irritation  may  be  allayed  by 
the  use  of  ointments  containing  cucaine,  benzoic  acid,  calomel,  or 
carl>oHc  acid.  If  the  patient  is  gouty  the  diathesis  must  receive 
attention. 

ACUTE    PROCTITIS 

Acute  proctitis  is  a  rar-e  condition  and  may  arise  in  connection 
with  rhjur)',  the  lodgment  of  a  foreign  body,  some  surgical  pro- 
cedure, dysenter)',  and  rarely  from  gonorrhctal  infection. 

There  is  intense  burning  pain,  with  considerable  tenesmus  and 
straining  and  the  evacuation  of  bloody  mucous  stools,  which  in- 
creases the  local  discomfort.  There  is  marked  constitutional 
disturbance,  with  elevation  of  temperature. 
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Treatment. — The  pain  mny  be  allayed  by  morphia  supposi- 
tories and  the  tenesmus  by  dilatation  of  the  anus  under  an  ;.nxs- 
thetic.  Hot  baths  and  enemata  of  hot  water  afford  considerable 
relief  and  tend  to  subdue  the  inflaramation. 

If  a  foreign  body  is  present  it  should  of  course  be  removed, 
and  dysenter}'  must  be  treated  by  large  doses  (20  gr.)  of 
ipecacuanha. 

In  all  cases  the  diet  must  be  given  in  a  Huid  form  and  small 
quantities. 

Gononrhceal  proctitis  requires  the  employment  of  antiseptic 
lotions  similar  to  those  used  in  gonorrha'al  vaginitis  (p.  163,  vol.  L). 


■ 


PERI-RECTAL    ABSCESS 

Situation. — Acute  or  chronic  abscess  may  occur  in  the  sub- 
mucous coat  of  the  bowel  close  to  the  anus,  in  the  connective 
tissue  outside  the  muscular  coat,  in  the  ischio- rectal  fossa,  or 
beneath  the  skin  at  the  anal  aperture. 

Catises, — Abscess  in  the  ischio-rectal  fossa  may  be  due  to 
injury,  to  cold,  or  to  an  extension  of  disease  from  the  rectum, 
urinary  tract,  prostate,  or  pelvis.  Suppuration  in  the  immediate 
vicinity  of  the  tube  may  be  excited  by  the  presence  of  a  foreign 
body  causing  ulceration  of  the  mucous  membrane,  or  the  body 
may,  if  shar|>,  f-.i^.  a  fish-honc,  perforate  the  coats  of  the  bowel  and 
excite  inHammation  outside.  Simple  ulcer  may  also  cause  abscess 
and,  doubtless,  many  small  collections  of  pus  close  to  the  anal 
orifice  owe  their  origin  to  ulceration  set  up  in  the  small  pouches 
between  the  columns  of  Morgagni,  excited  by  small  masses  of 
hardened  faices  which  have  lodged  in  the  recesses.  An  inflamed 
pile  or  deposit  of  tubercle  are  also  common  causes,  the  latter  being 
especially  so  in  chronic  cases.  Suppuration  may  complicate  cancer 
or  siriruire  of  the  rectum. 

Morbid  anatomy.— An  abscess  may  be  internal  or  external 
to  the  sphincter  ani  muscle.  The  acute  forms  arc  usually  quite 
localised  and,  if  detected  early  and  radically  treated,  do  not  tend 
to  spread  ;  in  this  respect  chronic  abscess  is  much  the  worst  and 
is  the  usual  precursor  of  fistula.  By  long  and  gradual  burrowing 
sinuses  may  form  at  distant  parts.  Abscess  n»ay  burst  into  the 
bowel,  externally,  or  in  both  directions. 

Sig^ns. — Acute  abscess  presents  unmistakable  signs.  The 
patient  exi>eriences  some  pain,  which  is  aggravated  by  sitting  or 
the  action  of  the  bowels.     The  part  is  red,  swollen,  hot,  and  tender; 
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ischio-rcctal  suppuration  causes  oedema  before  fiuctuation  can  be 
detected.  The  temperature  rises  and  the  patient  lotiVs  and  feels 
very  ill.  In  chronic  cases  the  signs  are  less  niurkud  and  the 
patient  may  not  seek  relief  until  the  abscess  has  been  prestiit  for 
some  lime,  has  burrowed  widely,  and  opened  on  the  surface  in  one 
or  more  places. 

Treatment. — All  abscesses  must  be  freely  opt?ned  and  the 
highly  offensive  pus  evacuated.^  The  cavity  should  be  syringed  out 
with  boric  acid  or  weak  carbolic  solution,  and  a  loose  plug  of 
iodoform  gauze  or  carbolic-oiled  lint  placL-d  in  it.  The  dressing 
should  be  frequently  changed.  Acute  ubscess  will  speedily  heal 
and  ought  never  to  result  in  fistula. 

In  the  case  of  chronic  abscess  the  sac  must  be  laid  open  and 
the  wall  sharp-spooned,  since  it  is  so  frequently  dependent  on 
tubercle;  if  the  abscess  has  already  burst  and  the  condition  is 
practically  that  of  iistula,  it  must  be  treated  as  described  on  p.  475. 


FISTULA   IN   ANO 

A  fistula  is  ilie  narrow  track  left  by  the  persistence  of  a 
suppurating  area  due  to  chronic  abscess.  It  is  frequently  of 
tulx^rcuiar  origin,  but  may  originate  from 
any  of  the  causes  exciting  anal  or  ischio- 
rectal abscess;  it  also  occasionally  occurs 
in  connection  with  malignant  disease  of 
the  rectum. 

Morbid  anatomy.  —  A  fistula  is 
complete  when  there  is  an  opening  into 
the  bowel  and  also  externally  (Fig.  151,-/), 
Incomplete  when  there  is  only  or)e 
upening.  Incomplete  or  blind  fisiuhu 
are  of  two  varieties:  (i)  bimd  m/enmi  ^%;^-.!/'*Ci"^i.'^n"'™T 
when  the   opening    is    into    the    bowel        "v*""j:.   •"*■   ct.mnieic   n^iuu, 

.y,.  -,,*^     ,     C^tf    3  f      1  diUied  in  itw  midJlo :    B.  tjlind 

(rig.  151,  J>);  {2)  oiitta  exfemal  "Vihcn  it  iturtn.1i  fi»tuia;  r,  blind  citicmni 
is  on  the  skin  (Fig.  1 5 1,  Q.  Clinically  Sp^^'c^IiVonS/"''^*  "  "^ 
these  distinctions  are  unimportant     A 

horU'ihoi  fistula  is  one  in  which  the  sinus  more  or  less  completely 
surrounds  the  bowel  but  docs  not  necessarily  open  into  it.     There 

'  It  is  to  be  p.irticularly  noted  Uial  an  abscess  in  close  proximity  to  any  part  of 
the  alimcnury  tract  nmy  contnm  inren»ely  fcetid  pus.  nnd  may  c\.ii  t*  lyiniMniiie 
from  the  presence  of  giu.  without  there  necessarily  being  a  coram unicatioa  between 
its  cavity  and  the  lumen  of  the  alimentary  caool. 
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may  be  only  one  external  opening,  but  sometimes  there  are  more. 
The  recognition  of  this  condition  is  of  great  iuiportancc,  yet  it  nuy 
be  easily  overlooked. 

The  extent  of  the  fistulous  track  depends  upon  the  original 
seat  of  the  abscess;  those  dependent  upon  ischio- rectal  abscess 
often  extend  widely  and  open  at  distant  points  (buttocks,  scrotum, 
or  penis)  by  numerous  apertures ;  such  tracks  are  externa!  to  the 
sphincter  muscla  In  most  cases,  the  track  of  a  fistula  ties  internal 
to  the  sphincter,  or  passes  between  its  inner  fibres ;  the  mouth  is 
close  to  the  anus  and  may  be  concealed  by  its  folds  or  by  a  small 
granulation;  it  is  usually  recognisable  as  a  small  papilla,  into  which 
the  probe  enters.  The  sinus  itself  is  usually  oblique  and  may  be 
straight  or  tortuous  ;  in  long-standing  cases  the  walls  are  dense  and 
indurated  and,  if  due  to  tubercle,  are  infiltrated  by  it  The  internal 
opening  of  a  complete  fistula  is  about  an  inch,  or  rather  more, 
from  the  margin  of  the  anus,  and  is  indicated  by  a  small  red  papilla 
from  which  pus  escapes.  Extending  beyond  the  internal  opening 
the  sinus  may  form  a  cul-de-sac  outside  the  bowel. 

Si^ns. — The  patient  may  complain  of  repealed  "boils'*  about 
the  anus,  which  he  h;is  perhaps  treated  himself;  the  "boil"  has 
burst,  discharged,  and  ceased  to  pain,  but  has,  as  he  sup[>oses,  been 
fullowed  by  others.  This  history  is  readily  accounted  for.  A 
chronic  abscess  has  formed  and  burst,  but  the  narrow  opening 
being  temporarily  closed  by  granulations  or  scabbing,  the  pus, 
re-accumulating  behind  it,  has  caused  additional  jKiin  and  tension 
until  the  latter  overcame  the  obstruction,  when  temjKjrary  relief 
wxs  again  afforded.  In  other  cases — and  perhaps  these  arc  most 
usual — the  patient  complains  of  piles.'  There  is  pain,  especially 
on  defaccation  ;  it  may  also  have  been  n-ticcd  that  the  surface  of 
the  faeces  is  coated  with  pus  and  bloody  and  further,  that  the  linen 
is  occasionally  stained  with  pus. 

Examination  will  reveal  the  position  of  the  external  opening 
and  the  extent  of  the  mischief;  if  no  opening  be  found  externally, 
the  rectal  speculum  must  be  introduced  and  an  internal  opening 
sought  for. 

Causes  of  persistence  of  the  fistula. — The  narrow  track 
and  its  still  narrower  orifice  prevent  free  drainage ;  added  to  this 
the  passage  of  fa;cal  matter  into  the  track,  and  in  some  coses  the 
presence  of  a  foreign  body,  keep  up  the  irritation.  The  movements 
of  the  sphincter  muscle  also  prevent  adequate  rest     In  lubcrcular 

'  A  patient's  statcnieni  thai  he  has  piles  should  aluny&  tic  cnnfirnuxl  by  ejomittii- 
tion,  for  among  ibe  laity  "  piles  "  is  a  lenn  loosely  used  for  nearly  all  rectal  trouble. 
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cases  the  presence  of  the  materies  morbi  is  of  itself  sufficient  to 
prevent  healing. 

Treatment. — In  all  cases  of  abscess  about  the  rectum  or  anus 
the  occurrence  of  fistula  ought  to  be  preventt'd  by  free  incision  and 
drainage,  coupled  with  the  use  of  the  sharp-spoon  in  luberuular 
cases  ;  the  wound  must  be  made  to  close  from  the  bottom.  When 
fistula  is  present  it  must  be  encouraged  to  heal  by  counteracting 
those  causes  to  which  its  persistence  has  been  shown  to  Ix;  due. 
This  is  easily  done  by  laying  the  sinus  open  into  the  gut,  and  in 
tubercular  cases,  or  tivose  in  whicli  the  walls  are  indurated,  the  fistula 
must  be  sharp-spooned ;  if  a  foreign  body  be  present  it  must  of 
course  be  removed. 

Operation.— A  purge  should  be  given  over  night  and  the  bowel 
thoroughly  emptied  by  enema  on  the  morning  of  the  operation. 

The  patient  is  placed  on  the  side  of  the  fistula,  and  a  probe- 
director  is  gently  jjassed  along  it  and  into  the  bowel  through  the 
internal  opening  if  the  fistula  be  conif>lctc  ;  if  incomplete,  the  probe 
is  pushed  through  the  mucous  metnbrane  when  it  has  reached  the 
end  of  the  sinus,  thus  rendering  the  fistula  complete.  The  point  of 
the  probe  is  now  readily  made  to  project  at  the  anus  and  the 
structures  arc  completely  divided.  If  there  arc  two  tracts  (horseshoe 
fistula),  both  must  be  divided  or  cure  will  not  result.  If  a  cul-de- 
sac  passes  up  by  the  bowel  beyond  the  internal  opening  it  need  not 
necessarily  be  divided,  but  if  long  and  narrow  this  should  be  done, 
it  being  remembered  that  the  vessels  increase  in  size  higher  up. 
Sharp-spooning,  if  necessary,  can  be  easily  effected.  The  bleeding 
is  rarely  a  matter  of  importance. 

In  cases  of  blind  internal  fistula  the  procedure  is  the  same,  but 
the  probe  is  passed  from  the  bowel  towards  the  skin,  being  for  this 
purpose  licnt  upon  itself. 

A  morphia  suppositor)'  is  introduced,  and  a  piece  of  oiled  lint 
should  be  placed  between  the  edges  of  the  wound  and  replaced  on 
the  following  day  ;  if  the  dressing  is  left  longer  it  becomes  putrid, 
and  septic  absorption  with  high  fever  may  follow.  The  bowels 
should  be  opened  on  the  third  day,  and  great  care  must  be  obser\'cd 
to  maintain  perfect  cleanliness,  K  red-wash  dressing  placed  in  the 
bottom  of  the  wound  will  stimulate  the  granulations  and  prevent 
healing  at  the  surface  before  the  deeper  parts  have  filled  up. 

Healing  is  rapid  at  first,  but  it  may  be  some  lime  (usually  a 
month  or  si.\  weeks)  before  the  granulating  surface  is  completely 
covered  with  epithelium,  since  it  is  irritated  each  Lime  the  bowels 
act 
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During  the  healing  process  every  care  must  be  taken  thru 
burrowing  is  prevented,  otherwise  cellulitis  may  be  set  up. 

In  cases  of  fistula  roniplicaiing  advanced  pulmonary  phthisis^ 
no  operation  should  be  undertaken;  but  its  performance  is  followed 
by  good  results  if  the  lung  condition  be  not  severe. 

The  treatment  of  fistula  by  stimulating  injections,  hot  wires, 
and  the  elastic  ligature  is  now  practically  abandoned. 

In  those  very  severe  cases  in  which  fistulous  tracts  open  at  long 
distances  from  the  anus  and  pass  deeply  among  important  structures, 
great  trouble  and  difficulty  are  often  experienced,  as  it  is  out  of  ibe 
question  to  slit  up  all  the  tracts. 


FISSURE   OF    THE    AJOJS 

Causes. — Fissure  of  the  anus  is  more  common  in  women  than 
men.  It  may  be  due  to  actual  tearing  of  the  mucous  membrane, 
as  by  the  passage  of  hard  scybalous  masses,  or  may  occur  in  con- 
nection with  piles.  Sometimes  the  fissure  is  syphilitic,  and  it  not 
infrequently  yccurs  in  broken-down  tubercular  patients. 

Anatomy. — The  fissure  is  usually  situated  just  within  the  anal 
folds  at  the  posterior  segment,  a  little  to  one  side  of  the  middle 
line. 

The  ulcer  is  longitudinal,  quite  short,  and  rather  broader  at  the 
orilice  of  the  anus  than  towards  its  upper  end ;  it  is  usually  well 
concealed  between  the  folds  of  the  anus,  and  may  have  a  small  pile 
near  it  {stntirul pile).  A  recent  ulcer  is  of  a  bright  red  colour,  quite 
supple,  and  readily  bleeds  if  stretched  j  old  ulcers  are  indurated  and 
greyish  in  colour. 

Signs. — The  history  is  characteristic  and  usually  conclusive. 
The  patient  complains  of  intense  burning  pain  during  and  after 
deftecation  ;  the  pain  is  always  severe,  and  may  be  so  agonising 
that  the  call  to  stool  is  purjiosely  neglected  until  it  becomes  im- 
perious— necessarily  with  aggravation  of  the  pain  on  account  of  the 
hardened  faeces.  In  the  worst  cases  the  patient  voluntarily  starves 
in  order  to  avoid  defalcation.  The  pain  may  persist  for  minutes  or 
hours,  or  the  patient  may  never  be  quite  free.  The  stools  arc 
occasionally  streaked  with  blood. 

The  effect  on  the  general  health  is  marked  ;  the  patient  looks 
ill,  and  becomes  thin  and  anxious,  with  the  ever-haunting  dread  of 
the  necessity  to  defaecate.  Examination  without  anaesthesia  may  be 
impossible,  and  if  an  attempt  is  made  to  introduce  the  finger  into 
the  rectum  the  sphincter  spa.smodically  contracts,  and  the  patient 
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suddenly  shrinks  away  with  an  expression  of  sufTcring.  In  less 
acute  cases,  if  the  buttocks  are  separated  and  the  anal  ruga;  smoothed 
out  while  the  patient  strains  down,  the  little  fissure  is  easily 
detected. 

Treatment. — Operation  should  be  at  once  undertaken,  and 
gives  immediate  and  permanent  relier.  The  patient  having  been 
completely  anaesthetised,  the  thumbs  are  inserted  into  the  anus 
which  is  then  fully  stretched,  until  the  sphincter  muscle  is  felt  to 
give  way  ;  stretching  must  be  continued  for  ten  or  fifteen  minutes, 
when  the  muscle  will  Ije  found  to  have  lost  all  tone.  If  a  pile  is 
present  it  should  be  snipi>ed  off  with  scissors.  In  tubercular  cases 
it  is  advisable  to  sharp-spoon  the  surface  of  the  ulcer.  A  nior]thia 
supposiior)'  is  now  placed  in  the  rectum,  and  the  patient  should  be 
kept  at  rest  in  bed  for  three  or  four  days,  the  bowels  being  opened 
(quite  painlessly)  on  the  morning  of  the  third.  This  operation  per- 
mits of  healing  by  paralysing  the  sphincter,  and  so  allowing  complete 
rest ;  it  often  occasions  considerable  bruising,  but  no  permanent 
loss  of  control  over  the  sphincter. 

Kissures  which  may  occur  in  the  course  of  secondary  syphilis 
heal  well  without  operation  ;  the  parts  must  be  kept  clean  and  dry, 
And  should  be  dusted  with  calomel  twice  daily. 


PROLAPSUS   ANI — PROCIDENTIA   RECTI 


Causes. — Prolapsus  ani  is  an  exaggeration  of  the  normal 
prolapse  of  the  anal  mucous  membrane  which  occurs  during 
defcBCiit ion.  When  the  condition  is  pathological  it  affects  the  lower 
part  of  the  rectum  as  well  as  the  anus.  Long-continued  prolapsus  may 
induce  procidentia,  in  which  the  whole  thickness  of  the  upjicr  part 
of  the  rectum  is  invaginatcd  thnnigh  the  lower  part  and  anusj  this 
is  a  much  more  serious  condition. 

Prolapsus  is  more  tomuion  in  children  and  in  advanced  age, 
md  at  these  periods  seems  to  be  due  in  the  main  to  a  natural  laxity 
of  tissue  and  weakness  of  the  perineal  body.  Ii  may  Ijc  induced 
by  anything  causing  irritation  or  increased  straining,  such  as  con- 
stipation, ihread-womis,  diarrhcea,  phimosis,  vesical  calculus,  enlarged 
prostate,  or  urethral  stricture ;  or  it  may  be  due  to  direct  dragging 
on  the  mucous  membrane  by  piles  or  a  polvpus. 

Signs. — At  finit  the  prolapse  may  be  very  slight,  going  back 
spontaneously  and  causing  but  Ihtle  trouble  ;  but  if  neglected  it 
increase.s  much  in  size,  requires  nunual  reduction,  and  may  come 
down  independently  of  defalcation,  so  that  the  patient  cannot  get 
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about  with  comfort.     As  the  prolapse  increases  in  size  the  sphincter 
becomes  more  and  more  stretched,  and  the  skin  round  the  anus 

becomes  lax  and  flabby ;   this 
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FtO.  153. — Prulap«c  uf  ihe  rectal  mucous 
■nemliranc  (Kollm), 


loss  of  support  tends  to  a  further 
increase  of  the  prolapse. 

If  the  prolapse  is  small  the 
mucous  membrane  is  usually 
smooth,  but  if  large  it  is  thrown 
I  Uo  folds  arranged  transver>eiy 
round  the  central  opening. 
liloeding  from  the  mucous 
incnilirane  may  occur,  or  it  may 
bcconiL*  ulcerated.  Occasionally 
the  mass  is  strangled  by  the 
sphincter,  and  spontaneous  cure  by  sloughing  results. 

Treatment. — If  the  cause  can  be  removed  the  condition  will 
soon  disappear.  In  childrun  it  often  happens  that  no  ob^-ious 
cause  can  be  found,  but  by  judicious  and  continued  treatment  the 
coiulition  can  nearly  always  be  remedied  without  operation.  The 
bowels  must  be  regulated  and  laxatives  given  to  ensure  soft  motions 
which  can  be  passed  without  straining.  During  defecation  the 
buttocks  should  be  separated  by  the  nurse  to  support  the  perineum, 
and  the  child  may  pass  his  motion  while  lying  on  one  side;  after  it 
the  bowel,  if  it  protrudes,  must  be  gently  repressed,  and  the  rectum 
be  washfd  out  with  cold  water.  The  recuml)ent  jx>sition  should  be 
maintained  for  an  hour  or  more  after  a  motion.  Injections  of 
infusion  of  quassia,  alum,  grs.  10  ad  5!.,  matico,  or  sulphate  of  iron, 
grs.  3  ad  51.,  may  prove  serviceable  and  should  be  given  a  fair  trial. 
The  child's  general  heallli  and  tone  must  be  improved  ;  he  should 
live  well,  spend  plenty  of  time  in  the  open  air,  and  take  sutticienl 
exercise ;  tunics  and  cod-liver  oil  shuuld  also  be  given. 

Mechanical  contrivances  are  of  Utile  value.  If  the  above  treat- 
ment fails,  the  protruding  bowel  may  be  painted  with  nitric  acid 
under  an;eslhesia  ;  the  superabundant  acid  must  be  removed  and 
the  bowel  well  oiled  and  returned.  As  an  alternative  the  bowel 
may  be  superficially  burned  with  the  actual  cnuter)'  drawn  longi- 
tudinally along  the  mucous  membrane  at  various  places,  and 
extending  to  the  anal  margin  ;  the  separation  of  the  eschars  is 
followed  by  granulation  and  contraction  which  may  jirevent  further 
prolapse.  Complete  rest  should  be  maintained  for  at  least  three 
weeks  to  allow  of  firm  contraction.  In  severe  cases  of  procidentia 
the  prolapsed  portion  may  be  excised,  care  being   taken   not  to 
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damage  the  peritoneum,  but  should  this  occur  it  must  be  care- 
fully sutured.  The  upper  end  oJ' the  t)owt:l  is  united  to  the  skin  at 
the  anus  by  points  of  silk  suture,  as  in  Whitehead's  o[»eraiion  for 
piles.  By  this  means  I  have  cured  a  very  large  procidentia  of 
twenty  years'  standing. 


HAEMORRHOIDS 

The  veins  of  the  hiemorrhoidal  plexus  are  very  prone  tg  become 
varicose,  since  they  run  in  the  lax  submucous  tissue,  and  subsequently 
pierce  the  muscular  coat ;  they  are  thus  unsupported  and  liable  to 
constriction  during  muscular  contraction  ;  moreover,  the  degree  of 
distension  of  the  vessels  varies  according  to  that  of  the  rectum. 
The  peripheral  position  of  the  veins  as  regards  the  caval  and  portal 
circulation  is  an  additional  reason  for  varicosity. 

Causes. — Doubtless  the  tendency  to  piles  is  in  many  cases 
hereditary,  and  one  not  infreijuently  meets  with  severe  ca.ses  in 
members  of  the  same  family  occurring  at  an  early  age  and  without 
obvious  cause.  Any  cause  interfering  with  the  proper  circulation 
through  the  veins  leads  to  chronic  over-distension  and  ultimate 
varicosity.  Among  such  may  be  nienlioned  chronic  constipation, 
pregnancy,  or  the  pressure  of  any  tumour^  want  of  suflicicJit 
exercise,  and  jwrtal  obstruction  from  whatever  cause  arising.  Local 
congestion  is  also  favoured  by  high  living  and  luxurious  habits  of 
life,  repeated  irritation  and  congestion  of  the  genito-urinarj'  tract, 
the  abuse  of  alcohol,  and  sitting  on  damp,  cold  seats. 

As  regards  age,  piles  occur  with  increasing  frequency  with  every 
decade  of  life,  and  are  more  common  in  womejv  during  the  period 
of  sexual  activity. 

Morbid  anatomy. — when  the  piles  are  situated  round  the 
anus  and  are  covered  with  skin,  they  arc  said  to  be  external ;  when 
higher  up,  they  are  covered  with  mucous  membrane  and  are  called 
internal.  In  most  cases  there  is  a  combination  of  the  two  forms — 
InterH>-extepnal. 

The  structure  of  all  piles  is  practically  identical ;  there  is  a 
covering  of  skin,  mucous  membrane,  or  muco-cutaneous  tissue, 
accrording  to  the  situation.  The  substance  of  the  pile  is  formed  of 
a  coil  of  dilated  veins,  a  central  artery,  arid  connective  tissue.  The 
walls  of  the  veins  are  thicker  than  norma!  and,  owing  to  their 
tortuosity,  the  pile  when  cut  across  looks  as  if  composed  of  small 
c^-sts  filled  with  blood.  From  frequent  i}rolapse  the  covering  of  the 
piles   may  become   ulcerated.      Piles  may  become  acutely  intiamed 
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and  suppurate  ;  or  being  prolapsed  and  strangled  by  the  sphincter, 
may  undtTgo  sponlaneuus  cure  by  sloughing,  bleeding  being  pre- 
vented by  Ihrombosis  of  the  veins.  Owing  to  constant  traction,  piles 
induce  a  certain  degree  of  prolapse  of  the  mucous  membrane. 

The  number  of  piles  present  in  any  case  varies;  there  tnay  be 
only  one,  or  the  whole  margin  of  the  anus  may  be  surrounded  by 
them  ;  in  the  case  of  internal  piles^  more  or  less  pedunculated 
masses  may  form  a  large  bunch  which  frequently  prolapses. 

Whitehead  has  very  properly  insisted  that  the  pile  is  but  a 
tumour  expressive  of  a  general  dilatation  of  the  veins  of  the 
hemorrhoidal  plexus,  and  contends  that  unless  the  whole  pile- 
bearing  area  be  subjected  to  operative  treatment  by  excision,  the 
piles  may  return. 

The  so-called  capillary  pile  is  really  a  noevus ;  it  is  composed  of 
numerous  tortuous  capillar)'  vessels  and  resembles  a  raspberr)*  in 
appearance  j  it  bleeds  copiously,  sometimes  incessantly,  and  causes 
considerable  pain.  In  some  cases  the  capillary  pile  becomes 
inflamed,  and  by  the  overgrowth  of  new  tissue  forms  a  dense,  lumour- 
like  prujection,  well  supplied  with  vessels  which  may  bleed  profusely. 

External  piles — Symptoms. — When  the  pile  first  forms,  the 
patient  complains  of  constant  aching  pain,  worse  on  defnecation,  on 
movement,  or  on  silting  down;  so  that  he  sits  in  a  constrained  attitude, 
on  one  buttockj  and  on  the  edge  of  the  chair.  He  may  complain  of 
considerable  local  irritation,  and  feels  that  there  is  something  at  the 
margin  of  the  anus»  just  within  the  grip  of  the  external  sphincter 
which,  spasmodically  contraciing,  adds  to  the  discomfort.  He 
derives  Lenipnrar}'  relief  from  emptying  the  j>ile  by  pressure  and 
pushing  it  luither  wiihiji  the  grip  of  the  sphincter.  On  examination 
iherc  will  be  found  a  small,  rounded,  very  tense,  livid  swelling, 
which  may  be  emptied  by  pressure  unless  it  be  inflamed.  In  the 
latter  ciLse  the  local  symptums  are  much  aggravated,  and  there  may  be 
some  constitutional  disturbance.  Inflaniniation  leads  to  thrombosis 
and  perhaps  abscess,  which  may  burst  and  leave  a  fistula. 

Under  treatment  all  the  symptoms  usually  subside,  but  sooner 
or  later  the  patient  will  again  suifer.  Repealed  attacks  lead  to  con- 
siderable thickening  about  the  pile;  the  muco-cutaneous  covering 
becomes  pendulous  and  forms  tags  round  the  anus,  but  the  veins 
themselves  may  become  more  or  less  obliterated 

TreatmenL — In  ordinary  cases  the  symptoms  readily  subside 
if  tilt;  bowels  are  freely  opened  and  kept  acting  by  confection  of 
senna,  liquorice  powder,  or  some  similar  preparation,  coupled  wi(h 
rest  and  attention  to  the  dice 
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If  the  pile  inflames  it  should  be  laid  open  and  the  dot  turned 
out»  hot  fomentations  being  applied  until  the  surrounding  lume- 
factiun  lias  disappeared.  In  chronic  cases  when  the  anus  is 
surrounded  by  pendulous  tags  of  skin,  or  skin  and  mucous  mem- 
brane, which  give  trouble  and  prevent  cleanliness,  tliese  should  be 
snipped  off  with  scissors.  In  order  to  prevent  a  return  of  the 
trouble  after  one  attack,  the  diet  should  be  regulated  ;  it  must  be 
unstimulating  and  simple,  and  alcohol  must  either  be  given  up  or 
taken  in  very  moderate  quantities  ;  the  daily  action  of  the  bowels 
should  be  secured  by  the  use  of  confection  of  senna  or  some  aperiunt 
water  such  as  Carlsbad  or  Friedrichshall,  and  sufficient  bodily 
exercise  enjoined. 

Internal  piles — Symptoms. — The  patient  usually  suffers  from 
constipation  and  complains  of  a  sense  of  fulness  about  the  rectum. 
The  call  to  defaecate  is  frequent, 
but  the  act  is  not  followed  by 
complete  relief.  There  is  often 
considerable  irritation  and  tenes- 
mus, with  mucus  and  blood  with 
the  motions.  During  defecation 
the  piles  prolapse  ;  a  frequent 
repetition  of  this  causes  them  to 
become  more  or  less  peduncu- 
lated, and  by  continued  traction 
leads  to  prolapse  of  the  mucous 
membrane  and  relaxation  of  the 
sphincter,  in  consesiuence  of 
which  the  prolapse  is  increased. 
Protrusion  of  the  piles  may  lead 

to  ulceration  of  the  mucous  membrane,  entailing  considerable 
aggravation  of  the  jiain  and  local  discomfort.  Sometimes  the 
protruded  mass  is  tightly  grasped  by  the  sphincter,  and  this  may 
lead  to  intlammation  or  actual  sloughing  of  ihc  piles,  accompanied 
by  great  pain,  fever,  and  constitutional  disturbance. 

Haimorrhage  is  a  frequent  symptom  ;  at  first  slight  in  amount, 
the  quantity  lost  at  each  recurrence  becomes  greater^  and  the  patient 
may  never  have  a  niuiion  without  losing  blood  ;  he  consequently 
falls  into  a  state  of  profound  anaemia  and  ill  health. 

The  blood  is  of  a  bright  colour,  coals  the  stools^  and  by  coming 
away  after  the  motion  scatters  over  the  pan  ;  bleeding  from  higher  up 
the  intestine  is  easily  recognised  by  the  bltKid  being  more  or  less 
mixed  with  the  faeces,  and  of  a  dark,  colour  and  tarry  appearance. 


Fig.  i5>~rnierival  hKinorrhctds(BryKCilX 
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After  an  attack  of  haemorrhage  the  local  trouble  is  for  a  time  in  some 
degree  rcHeved. 

The  physical  and  mental  worry  occasioned  by  piles  is  sometimes 
extreme,  seriously  undermining  the  patient's  health,  whose  thoughts 
are  centred  on  the  rectal  trouble. 

Before  an  examination  of  the  rectum  is  made,  the  patient's 
bowels  should  be  thoroughly  opened  by  a  purge  over-night  and 
enema  in  the  morning,  and  he  should  be  directed  to  sit  over  a  bidet  of 
hot  water  for  abcmt  ten  to  lifteen  minutes  and  bring  the  piles  down 
by  moderate  straining.  The  protruded  piles  appear  as  tense,  li%-id, 
soft  masses,  often  more  or  less  pedunculated,  and  perhaps  ulcerated 
on  the  surface. 

Treatment. — Much  may  be  done  to  relieve  the  patient  by 
palliative  treatment,  but  in  cases  causing  great  trouble  and  mental 
anxiety  sonic  operative  measure  is  always  advisable,  unless  the  piles 
are  dependeju  upon  some  general  condition,  g.^.  portal  or  cardiac 
ini[tediment  to  the  circuhition.  The  patient  should  be  directed  to 
live  quietly  and  plainly,  to  avoid  all  highly  seasoned  and  rich  dishes 
and  to  drink  only  a  little  light  claret.  Moderate  exercise  should  be 
taken,  but  horse  or  bicycle  riding  is  ver>'  likely  to  cause  local 
congestion  and  increased  trouble.  An  action  of  the  bowels  should 
be  secured  daily  by  the  use  of  laxatives  if  necessary  ;  the  best  for 
this  purpose  are  the  confections  of  senna,  sulphur,  or  black  pepper, 
Carlsbad  salts,  or  Friedrichshall  water.  The  patient  should  be 
instructed  to  encourage  the  bowels  to  act  the  last  thing  at  night — 
a  habit  not  dit^cult  to  acquire,  and  having  the'  great  ad^'antage  of 
being  followed  by  hours  of  complete  rest  in  the  recumbent  position. 
After  an  action  about  half  a  jiint  or  more  of  (^uite  cold  water  should 
be  injected  into  the  rectum,  the  piles  having  been  carefully  replaced 
if  they  have  come  down  ;  the  water  is  retained  for  a  few  minutes 
and  then  slowly  expelled.  The  use  of  hamamelis  or  astringents, 
^.^.  ferri  sulph.,  grs  5  ad  3L,  will  be  necessary  should  there  be  any 
bleeding. 

If  it  is  decided  to  resort  to  operation,  the  patient  snould  be  kept 
at  complete  rest  for  a  few  days,  during  which  the  above  treatment 
must  be  carried  out.  The  day  l^efore  the  operation  a  purge  of 
castor  oil  should  be  given,  followed  in  the  morning  by  an  enema  to 
ensure  complete  emptiness  of  the  bowel.  After  the  patient  is 
ana^sthetiscxl,  the  anus  should  be  fully  dilated  as  described  at  p.  477. 
This  should  always  be  done  before  any  rectal  operation  ;  it  faeilitatfs 
manipulation  and  does  away  with  subsequent  spasm  of  tlie  sphincter, 
which  regains  its  tone  in  four  or  five  days. 
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rOf  the  many  operations  for  piles  each  has  its  staunch  advocates 
and  opponents,  and  it  may  be  said  that  no  one  operation  is  suitable 
for  all  cases. 

Li^ahirt. — The  pile  is  seized  in  ring-forceps  and  drawn  well 
down,  the  mucous  membrane  at  its  base  is  snipped  through  with 
scissors,  and  the  pile  ligatured  with  silk  and  cut  off  about  a  quarter 
of  an  in(.:h  from  the  ligature.  Each  pile  is  successively  ligntured. 
The  seat  of  operation  is  dusted  with  iodoform,  and  one  end  of  each 
ligature  is  left  hanging  out  from  the  anus.  Separation  of  the 
ligatures  occurs  in  about  eight  days. 

When  the  ligatures  separate,  secondary  haemorrhage  may  occur, 
and  it  is  important  to  note  that  the  blood  escapes  into  the  rectum 
rather  than  externally  ;  thus  the  extent  of  the  bleeding  may  remain 
unsuspected  until  the  patient  passes  a  large  quantity  of  black 
coagulated  blood. 

If  haemorrhage  occurs  the  patient  should  be  aniesthetised  and 
the  vessel  secured  if  it  can  be  found ;  otherwise  a  petticoated  tube 
must  be  inserted  and  the  petticoat  well  distended  with  wool. 

Ligature  has  the  advantage  of  being  easy  and  rapid,  but  it  leaves 
a  sore  patch  in  the  rectum,  and  the  ligature,  becotniiig  saturated 
with  septic  material,  may  excite  iuQamnialion.  Il  is  not  to  be 
recommended,  except,  perhaps,  where  there  is  a  single  pile. 

Crushing  is  advocated  by  some.  The  pile  is  seized  and  drawn 
within  the  specially  constructed  clamp  and  cut  off  after  this  has 
been  tightened.  The  method  is  but  little  used  and  has  nothmg  lo 
recommend  it. 

damp  and  cautfrw — The  pile  is  seized  with  forceps  and  the 
clamp  is  applied  to  the  base  and  firmly  screwed  up.  The  pile  is 
then  removed  by  the  cautery  at  black  heat  and  the  clamp  sluwiy 
loosened  to  see  if  any  bleeding  occurs  j  should  it  do  so  the  clamp 
is  again  tightened  and  the  canter)'  reapplied.  Each  pile  is 
successively  treated.  This  method  leaves  a  sore  patch  in  the 
rectum,  which  may  be  the  seat  of  secondar)'  hiemorrhage,  and  lakes 
a  long  time  lo  heal.  It  often  causes  considerable  pain.  The  clantp 
and  cautery  may  be  used  when  there  arc  only  one  or  two  small 
piles  but  in  Kid  cases  should  not  be  employed ;  treatment  by 
ligature  is  preferable. 

GalxHino-punctun  is  useful  in  cases  of  capillary  or  nievoid  piles. 

Excision  hy  WTtiUhtoif s  method  is  undoubtedly  the  best  and 
most  scientific  way  of  removing  piles,  and  should  be  used  in  all 
cases  in  which  they  are  extensive.  Whitehead,  to  whom  we  owe 
this  uperationj  says:    "Without  doubt  the  hiemorrhoidal  condition 
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is  marked  by  special  protuberances  at  certain  points  .  .  ,  bat  the 
essential  fact  remains  that,  though  possibly  concealed  by  these 
masses,  there  are  minute  venous  radicles  behind  and  between  the 
main  tumours.  They  are  now  as  small  as  their  larger  neighbours 
once  were,  but  let  the  latter  be  removed  by  clamp  or  ligature,  and 
the  apparently  insignificant  venules  will  dilate  and  lake  their  place; 
the  very  removal,  i)crhaps,  affording  room  for  growth,  and  whilst 
taking  off  external  pressure,  leaving  the  tension  within  increased.  Ii 
is  on  the  removal  of  these  rudimentary  piles  that  the  permanence 
of  the  cure  and  the  future  welfare  of  the  patient  depend ;  and  I 
contend  that  the  operation  of  excision  alone  satisfactorily  accom- 
plishes this  object." 

The  operation  is  thus  performed : — 

The  bowel  having  been  previously  emptied  by  purge  and  enema, 
the  patient  is  ansesihetised  and  placed  in  the  lithotomy  position. 
The  anus  is  fully  dilated  and  the  sphincter  paralysed.  The  mucous 
membrane  is  divided  with  scissors  where  it  joins  the  skin,  and  with 
the  attached  hx-morrhoids  is  quickly  separated  by  a  blunt  instru- 
ment from  the  bowel  as  high  as  the  interna!  sphincter  and  pulled 
well  down.  Care  must  be  taken  that  no  skin  is  sacrificed,  other- 
wise there  may  be  some  subsequent  contraction  at  the  anus. 

The  membrane  is  next  divided  transversely  above  the  piles  in 
successive  stages,  and  the  cut  edge  above  is  attached  at  once  to  the 
cut  margin  of  the  skin  by  fine  silk  sutures.  All  bleeding  is  arrested 
by  torsion. 

At  the  conclusion  of  the  operation  the  upper  end  of  the  mucous 
membrane  and  skin  will  be  found  to  be  completely  in  apposition, 
and  healing  by  first  intention  will  readily  occur. 

Whitehead  recommends  the  use  of  a  belladonna  suppository 
(z  grs,),  The  parts  should  be  dusted  with  iudofomi  and  a  T-band- 
age  applied.  An  ice-bag  may  be  applied  outside  this  for  a  few 
days,  and  on  the  fourth  the  bowels  should  be  acted  on  by  castor 
oil. 

Whitehead  claims  for  this  procedure — and  those  who  have 
given  it  a  fair  trial  will  agree  with  him — that  it  is  easy  of  perform- 
ance, effects  a  perm.Tncnt  cure,  is  practically  devoid  of  risk,  is  pahi- 
less,  and  is  not  followed  by  secondary  hivmorrhage. 

After  any  operation  for  piles,  a  tube  left  in  the  rectum  allows 
the  escape  of  flatus^  and  should  bleeding  occur,  the  blood  will 
escape  by  it  externally  instead  of  accumulating  in  the  rectum. 

After-treatment  of  operations  for  piles. — The  patient  should 
be   kept   at   rest    in   the   recumbent   position   and   the   parts   kept 
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scrupulously  clean  by  sponging  with  boracic  acid  solution  after  an 
action  of  the  bowels  and  by  dusting  with  iodoform,  the  unpleasant 
smell  of  which  nuiy  be  partially  concealed  by  the  admixture  of 
coumarine  or  coffee.  The  bowels  should  be  opened  on  the  morning 
of  the  fourth  day  by  a  dose  of  castor  oil  or  Ii<iuorice  powder.  Pain 
may  be  relievcil  by  the  use  of  morphia  or  belladonna  suppositortes, 
or  by  the  application  to  the  anus  of  a  sponge  wrung  out  of  very  hoi 
water.  If,  as  sometimes  happens,  retention  of  urine  follows  the 
operation,  the  patient  should  be  directed  to  {ry  and  pass  water  in 
the  knee-elbow  position  ;  failing  this  the  catheter  must  I)e  used. 

lor  Che  first  few  days  the  diet  must  be  fluid,  but  as  soon  as  the 
bowels  have  acted,  more  substantial  food  may  be  given. 

Should  secondary  hi^morrhage  occur  it  must  be  treated  as 
described  under  Ligature  (p.  483). 


NON-MAUCNANT   STRICTURE    OF  THE   RECTUM   (fIBROUS 

AND   SVPHIL!TIC) 

Simple  fibrous  stricture  is  usually  met  with  in  the  lower 
three  inches  of  the  rectum,  but  is  not  limited  to  that  region.  This 
form  of  stricture  may  be  due  to  contraction  following  dysenteric 
ulceration^  but  may  also  follow  the  destruction  excited  by  the  im- 
paction of  a  foreign  Ixidy,  injur)'  of,  or  operation  on  the  re<*tum  and 
anus,  and  occasionally  phthisis  ;  in  most  cases  it  is  due  tu  syphilis. 

Syphilitic  contraction  and  stricture  of  the  rectum  is  much 
more  common  in  women  than  men,  and  usually  occurs  between  the 
ages  of  thirty  and  forty.  The  process  is  analogous  to  the  interstitial 
fibroid  change  met  with  in  the  liver  and  other  viscera,  and  always 
affects  the  luwer  part  of  the  rectum,  frequently  extending  from  the 
anal  canal.  In  the  early  stages  there  is  diffuse  fibroid  infiltration 
of  the  submucous  coat,  affecting  the  entire  calibre  of  the  intestine 
and  extending  upwards  for  two  or  three  inches.  After  some  lime 
the  mucous  membrane^  which  is  at  first  quite  unaffected,  becomes 
ulcerated  ;  the  irregular  ulcers  are  sharply  cut,  ashy-grey  in  colour, 
with  a  slimghing  base,  and  although  there  may  be  some  attempt  at 
granulation,  healing  rarely  occui-s.  The  destructive  process  may 
extend  to  the  ]ieri  rectal  structures  leading  to  suppuration  and  the 
formation  of  fistuluus  tracks  which  may  burrow  by  the  side  of  the 
gut,  open  into  the  vagina  or  on  the  surface  of  the  buttock  or 
perineum.  The  increasing  infiltration  and  contraction  of  the  new 
tissue  leads  to  rigidity  of  the  wall  of  the  bowel  and  considerable 
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narrowing  of  its  lumen  ;  the  stricture  may  be  irregular  owing  to  un- 
equal distribution  of  the  fibroid  tissue. 

The  gut  above  n  stricture  is  diltted  and  the  walls  hypertrophied ; 
the  mucous  membrane  is  often  the  seat  of  circular  ulcers  due  to  the 
irritation  of  retained  fecal  matter,  the  presence  of  which  excites 
catarrh  with  a  considerable  flow  of  mucus. 

General  Sjrmptoms  of  stricture. — If  stricture  is  preceded 
by  ulceration  the  patient  wilL  during  the  progress  of  the  Utter, 
complain  of  considerable  heat  or  burning  pain  with  marked 
tenesmus  and  diarrhoea.  He  passes  fiecal  matter  with  bloody 
mucus,  pus,  ftnd  material  like  unlxiilcd  white  of  egg.  There  is  a 
frequent  call  to  defnecale  which  aggravates  the  local  discomfort,  but 
leaves  a  feeling  as  if  something  was  still  retained.  The  symptoms 
often  improve  towards  the  end  of  the  day,  and  may  have  a  dis- 
tinctly intermittent  character  should  the  ulcerative  process  be 
temporarily  held  in  check  by  treatment. 

When  contraction  has  occurred  the  symptoms  indicative  of 
stricture  make  their  appearance.  There  is  gradually  increasing 
difficulty  in  obtaining  an  action  of  the  bowels,  and  the  patient  may 
have  several  calls  to  stool  before  he  is  completely  relie%*ed.  Consti- 
pation and  diarrhoea  alternate,  and  when  questioned  the  patient  may 
say  that  his  bowels  instead  of  being  confined  are  too  freely  open,  a 
statement  which  should  never  lead  the  medical  attendant  astray. 
This  spurious  diarrhcea  is  evidence  of  constiijation  as  dribl)ling  of 
urine  is  evidence  of  its  retention.  The  stools  be<:onie  altered  in 
shape,  they  may  be  llaltened,  ribbon-shaj>ed,  very  narrow  like  a  pipe 
stem,  or  come  away  in  small  scybalous  masses  like  rabbits*  faeces 
mixed  with  mucus,  pus,  and  blood. 

Pains  about  the  sacral  region  and  loins,  and  abdominal  dis- 
tension with  colicky  pains  are  common,  and  should  always  excite 
suspicion.  The  general  health  sufi*er5  materially ;  the  patient  loses 
strength  and  flesh,  becomes  much  depressed  and  very  anxious.  In 
cancerous  cases  the  {lain  is  usually  great,  and  may  extend  along 
the  ner\'es  of  the  sacral  plexus ;  the  amount  of  bloody  mucus  dis- 
charge is  usually  more  than  in  non-malignant  cases,  and  as  the 
groftlh  invades  surrounding  parts  there  may  be  signs  of  its  affecting 
the  vagina.  Oladder,  or  urethra. 

Physical  examination  by  means  of  the  finger  and  speculum,  if 
ncccssar)',  will  readily  reveal  the  situation  and  extent  of  the  lesion. 
Syphilitic  stric;urc  is  always  situated  at  the  lower  part,  frequently 
extends  to  the  anus  and  involves  the  whole  circumference  of  the 
gut.     Simple  fibrous  stricture  is  also  usually  in  this  situation,  but 
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may  occur  in  any  part  of  the  gut.  Cancerous  stricture  may  attack 
any  part,  but  is  most  common  within  three  inches  of  ihe  anus ;  if 
the  finger  cannot  reach  it,  or  if  it  cannot  reach  the  upper  end  of 
the  stricture,  the  patient  should  be  directed  to  cough,  by  which  act 
the  gut  is  forced  downwards,  and  the  stricture  may  be  felt  to  slip 
over  the  finger  like  a  ring. 

If  a  stricture  is  so  high  up  that  it  cannot  be  felt  by  the  finger,  a 
bougie  may  be  used,  but  it  must  be  very  carefully  introduced  for 
fear  of  damaging  the  bowel,  and  is  rarely  to  be  recommended.  A 
source  of  fallacy  lies  in  the  folds  of  Houston  against  which  the 
bougie  may  impinge,  and  its  further  progress  being  arrextcd  the 
surgeon  may  think  he  has  reached  a  stricture ;  this  may  Ik; 
avoided  by  using  a  hollow  bougie,  and  when  it  is  arrested  water 
may  be  injected  through  it  so  that  the  bowel  may  be  fully  dis- 
tended and  the  onward  passage  of  the  bougie  facilitated. 

Treatment  of  simple  stricture. — The  palliative  treatment 
is  the  same  as  that  necessar)'  in  cases  of  cancer  (see  p.  489).  In 
cases  of  syphilis  anti-syphilitics  prove  useless  when  contraction  is 
present,  but  if  the  case  is  in  the  stage  of  ulceration,  they  should 
be  given  and  the  rectum  syringed  out  with  a  solution  of  per- 
chloride  of  mercury  1:5000.  If  the  surface  of  the  stricture  is 
much  ulcerated  so  that  mechanical  dibtation  is  impossible  owing  to 
the  pain  caused  an  attempt  must  be  made  to  get  the  ulcers  to  heal 
before  bougies  are  pxssed,  but  unfortunately  this  is  very  difticult, 
and  practically  complete  healing  rarely  occurs.  Suppositories  con- 
taining iodoform  or  boracic  acid  should  be  used  twice  claily  and 
cocaine  may  be  added  if  the  pain  be  great.  It  is  sometimes  a  g(X>d 
plan  to  coufine  the  bowels  for  a  week  or  ten  days  by  the  Uhc  of 
opium. 

The  rectum  should  be  washed  out  daily  with  cold  water  after 
the  bowels  have  acted.  The  stricture  may  be  gradually  dilated  with 
well-oiled  vulcanite  or  silk  tajKring  bougies  which  must  be  passed 
with  the  greatest  care,  especially  if  the  stricture  is  high  u\>.  The 
bougies,  gradually  increasing  in  size,  should  be  passed  daily,  and 
retained  in  position  for  a  few  minutes.  A  sponge  or  laminaria  tent 
may  be  first  used  if  the  stricture  is  tight,  and  should  be  left  in  for 
about  twelve  hours,  the  patient  being  given  morphia  if  much  pain 
results.  By  the  daily  passage  of  a  full-sized  bougie  the  patient's  con- 
dition will  be  materially  improved,  and  he  should  be  taught  to  pass 
the  instrument  for  himself.  This  is  best  done  in  the  following 
manner: — The  patient  stands  up,  bending  slightly  forwards  and 
having  well-oiled  and  slightly  curved  the  bougie,  conformably  with 
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the  pelvic  curve,  he  passes  it  from  the  front  l->etween  his  legs; 
after  a  little  practice  he  will  learn  to  do  so  with  ease. 

If  the  stricture  does  not  yield  sufficiently  under  dilatation  and  is 
situated  low  down,  it  should  be  completely  divided  backwards,  all 
the  structures  being  cut  through  to  the  tip  of  the  coccyx  {iinear 
practo/omy) ;  this  procedure  is  (juite  safe  and  gives  great  relief;  as 
the  surface  granulates  a  full-sised  bougie  must  be  passed  daily  to 
prevent  recontraction. 

In  suitable  cases  proctectomy  may  be  performed  as  in  cases  of 
cancer.  Failing  thtise  methods  colotumy  must  be  resorted  to  in 
bad  cases. 


CANCER   OF   THE   RECTUM MALIGNANT  STRICTURE 

Columnar  epithelioma  of  the  rectum  usually  occurs  in  men 
after  forty  years  of  age.  i'he  growth  may  aflect  any  part  of  the  tube, 
but  is  most  commonly  situated  within  three  inches  of  the  anus,  and 
tends  Eo  involve  the  whole  circumference  of  the  gut.  It  is  distinctly 
circumscribed,  btiiig  limited  above  and  below  liy  a  raised,  rounded, 
and  everted  margin,  so  that  on  examination  the  end  of  the  stricture 
may  feel  something  like  the  os  uteri.  The  surface  of  the  groM'th  is 
ulcerated  and  depressed  below  the  margin.  At  first  the  mass  is 
freely  movable,  but  as  growth  proceeds  it  becomes  fixed  to  the  sur- 
rounding parts  and  the  cancer  gradually  invades  the  vagina,  bladder, 
and  prostate  or  urethra,  and  establishes  listulous  communications 
with  them.  It  may  also  spread  to  the  peritoneum,  the  muscles  of 
ihe  pelvic  floor,  the  lumbar  glands,  the  liver,  and  to  the  glands  in 
thj  groin  if  the  disease  afTects  the  anus.  If  suppuration  is  excited, 
fistulous  channels  may  o]ien  on  the  buttocks  and  round  the  anus* 
or  the  pus  may  burrow  up  between  the  sacrum  and  rectum  or  by 
the  side  of  (he  latter. 

Columnar  epitlielioma  is  composed  of  columnar  epithelium 
growing  into  the  submucosa  and  deeper  parts  in  the  form  of  tubes, 
precisely  like  the  ordinary  cr^'pts  of  Lieherkuhn  met  with  in  the 
intestine;  the  connective  tissue  is  infiltrated  with  small  round 
cells,  and  the  growth  spreads  to  the  glands  by  means  of  the  lymph 
paths. 

Scirrhus  and  colloid  cancer  have  sometimes  been  met  with,  and 
squamous  epithelioma  occasionally  occurs  at  the  anus. 

Signs. — As  in  many  otlier  rcrtal  diseases,  the  patient  often 
applies  for  the  relief  of  i)iles,  from  which  he  thinks  he  has  been 
suffering    for   some    time,   a  supposition    seeming   to  him  evident 
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from  the  loss  of  blood  which  he  has  probably  suffered.  In  the 
early  stages,  before  the  growth  has  produced  sufficient  narrowing  of 
the  gut,  or  caused  much  trouble  from  actual  stricture,  there  is  pain 
along  the  loins,  in  the  sacral  region,  and  perhaps  down  the  thighs; 
the  pain  is  made  worse  by  defiecation,  and  is  soniclinios  very 
severe.  There  is  irritation  and  a  sense  of  fuhiess  and  drs(  nmfort 
about  the  rectum,  tenesmus,  aitcrnating  constipaliun  and  diarrhixra, 
bloody  niucus»  and  a  fa-tid  purulent  slimy  discharge.  As  the 
disease  advances,  the  signs  of  stricture  become  marked  {see  p.  486) ; 
the  local  trouble  increases,  and  may  be  complicated  by  suppuration 
or  by  invasion  of  the  vagina,  bladder,  prostate,  or  urethra.  \\  hen 
the  growth  is  situated  high  up,  complete  acute  olistruclion  may  be 
caused  by  partial  intussusception.  Dyspeptic  symptoms  and 
flatulence,  with  distension  of  the  ah>domen  (var)'ing  in  degree  from 
time  to  time),  add  to  the  patient's  sufTLTings.  On  examination,  the 
growth  will  usually  be  ea-sily  felt  ;  the  finger  should  be  passed 
through  the  stricture  to  see  how  for  up  the  bowel  is  diseased,  and 
it  should  be  clearly  ascertained  whether  or  not  the  portion  of  gut 
affected  is  freely  movable,  Iwth  of  these  i>oints  l>einR  of  great 
importance  in  deciding  the  question  of  removal  by  operation. 

Treatment.^— Unfortunately  most  cases  of  cancer  of  the 
rectum  are  unfitted  for  removal,  either  because  the  growth  is 
situated  too  high  up,  or  because  the  patient  has,  under  the  im- 
pression that  his  trouble  is  merely  piles,  neglected  to  apply  for 
relief  until  the  disease  has  progressed  too  far. 

If  the  disease  does  not  extend  more  than  five  inches  from  the 
anus,  if  it  l)c  freely  movalile  and  there  arc  no  signs  of  involvement 
of  adjacent  structures,  or  of  secondary'  deposits  in  the  glands  or 
liver,  the  rectum  may  tx;  removed,  but  under  other  circumstances 
pallbtive  measures  only  can  be  adopted. 

The  diet  must  consist  of  easily  digested  food,  which  leaves 
but  little  solid  residue,  and  it  should  lie  given  in  small  ijuantities  at 
a  time.  Soups,  eggs,  fish,  poultry,  and  game  are  the  Inrst  ;  meat 
must  be  given  sparingly  only,  and  veal,  pork,  and  vt^etables  arc 
best  left  alone  as  they  are  indigestible. 

The  bowels  must  be  kept  oi>en  by  mild  laxatives  or  enemala, 
but  strong  purgatives  must  not  be  given  since  they  occasion  con- 
siderable tenesmus  and  pain,  and  may  lead  to  rupture  of  the  gut 
above  the  constriction,  or  to  partial  intiissuscei>tion.  Much  relief 
is  obtained  by  washing  out  thu  bowel  with  Ujracic  acid  solution 
(grs.  3  ad  ^i.),  or  Condy's  fluid.  Mor^ilna  by  suppository  or 
hypodermic  injection  should  be  used  if  there  is  much  paia     As 
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regards  the  performance  of  colotomy,  it  may  be  generally  slated 
that  ttiis  should  be  postponed  as  long  as  possible,  and  in  the 
majority  of  cases  need  never  be  performed  ;  it  may  be  impera- 
tively called  for  (i)  if  signs  of  acute  or  subacute  obstruction 
set  m,  (2)  if  the  pain  and  discharge  are  great,  or  (3)  if  fistulous 
communications  form  with  the  vagina,  bladder,  or  urethra.  lis 
early  adoption  is  urged  by  some  with  a  view  to  diminish  the 
rajiidity  of  the  growth  of  the  cancer  by  doing  away  with 
the  irritation  of  the  passage  of  fseces  over  it,  and  to  diminish 
the  local  discomfort  j  but  it  is  ver)*  much  open  to  question 
if  these  considerations  (even  assuming  the  objects  are  attained)  are 
sufficiently  pressing  to  warrant  the  surgeon  inflicting  on  a  patient 
suflTering  from  a  mortal  disease  the  unspeakable  annoyance  and 
mental  distress  which  an  artificial  anus  occasions  ;  I  feel  sure  that 
most  people  would  elect  to  put  up  with  the  inconvenience  the 
presence  of  the  cancer  causes  rather  than  minimise  it  by  taking 
on  themselves  additional  trouble  of  such  a  nature  as  colotomy 
involves. 

Colotomy  in  certain  cases  may  render  the  patient's  end  less 
miserable,  but  its  performance,  merely  with  the  view  of  retarding 
the  growth  of  a  cancer,  which  must  inevitably  prove  fatal  in  a  very 
short  lime,  is  a  quesiionable  benefit. 

Excision  of  the  rectum  or  proctectomy. — In  the  male  about 
five  inches  of  the  rectxmi  may  be  removed  without  much  danger 
of  wounding  the  pcntoneum,  provided  due  care  be  taken.  The 
peritoneum  extends  to  within  about  three  and  a  half  inches  of  the 
anal  orifice,  but  if  the  bladder  be  distended  it  is  about  four  inches 
distant ;  in  the  female  it  extends  somewhat  lower,  and  hence  is 
more  likely  to  be  opened  in  the  operation.  The  patient  is 
anarsthetised  ami  j)laced  in  the  Htliotomy  position ;  if  a  male,  the 
bladder  should  be  distended  with  about  twelve  ounces  of  weak 
boracic  solution,  so  that  the  peritoneum  is  drawn  up.  The  anus 
having  been  fully  tlilatcd,  the  left  index  finger  is  passed  into  the 
rectum  to  the  tip  of  the  coccyx,  and  a  bistoury  guided  by  it  is  used 
to  divide  all  the  structures  from  this  point  backwards.  The  junction 
of  the  skin  and  mucous  membrane  is  now  divided  with  scissors  all 
round  the  anus,  beginning  behind  ;  the  lower  part  of  the  gut,  where 
it  is  blended  with  ihe  levatores  ani,  is  quickly  separated  with 
scissors,  and  higher  up  with  a  blunt  instrument.  During  the 
separation  in  front  care  must  be  taken  not  to  injure  the  vaginal 
wall,  or  the  urethra  in  the  male;  an  assistant's  finger  in  the  former 
and  a  sound    in  the  latter  will   materially   help   the   surgeon  to 
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avoid  these  accirlents.  If  the  va;;iiia  is  ii)volved  it  must  be 
removed  clear  of  the  disease.  As  the  point  of  reflcttion  of  the 
peritoneum  is  reached,  this  should  l>e  gently  pushed  upwards  as 
far  as  neccssar)*,  and  should  it  be  accidentally  opened  the  rent 
must  be  at  once  sutured  with  chromic  catgut.  As  soon  as  the 
gut  has  been  well  separated,  it  must  be  drawn  down,  and  slit  up 
anteriorly,  so  that  the  extent  of  the  growth  may  be  plainly  seen; 
the  bowel  is  divided  well  beyond  the  cancer  with  scissors  or 
the  Pacquelin's  cautery.  If  the  former  are  used,  the  vessels  must 
be  secured  as  they  are  divided.  The  operation  being  completed 
the  parts  should  be  dried  and  cleajicd,  dusted  with  iodoform 
and  packed  with  gauze,  through  which  a  lube  may  be  inserted 
into  the  gut.  The  after-treatment  consists  in  rest  and  perfect 
cleanliness,  ensured  by  free  douching  and  the  use  of  iodoform, 
especially  after  an  action  of  the  bowels. 

If  care  has  been  taken  to  thoroughly  empty  the  bowels  before 
the  operation,  no  attempt  need  be  made  lo  procure  an  action  for 
a  week  or  ten  days  afterwards,  by  which  lime  the  wound  will  be 
granulating  rapidly.  When  healing  is  sound  the  patient  has  very 
good  control  over  his  motions  unless  he  gets  diarrhtea,  when  con- 
siderable trouble  may  be  experienced.  This  may  be  counteracted 
by  attention  to  the  diet  and  the  use  of  charcoal,  bismuth,  or  some 
form  of  astringent  mixture. 

Contraction  at  the  ana]  orifice  must  be  prevented  by  the 
daily  use  of  a  bougie,  but  should  the  patient  have  allowed  the 
narrowing  to  become  great,  the  cicatrix  may  require  division  back- 
wards towards  the  coccyx. 

It  sometimes  happens  that  after  o^>erations  on  the  rectum, 
especially  in  nervous  patients,  there  may  be  some  mental  excite- 
ment, even  amounting  to  mania ;  this  usually  subsides  in  a  few 
days  under  the  use  of  bromides. 

Kniske's  QpenitUm. — Liltlewood  recommends  placing  the  patient 
in  the  prone  position,  raising  the  pelvis,  and  allowing  the  knees  to 
rest  on  a  chair.  Kraske's  incision,  which  may  be  modified  accord- 
ing to  circumstances,  extends  from  the  second  sacral  spine  to  the 
anus.  The  soft  structures  on  the  left  side  are  reflected,  and  the 
coccyx,  and,  if  necessar)',  some  portion  of  the  sacrum  is  removed, 
care  being  taken  that  the  sacral  nerves  arc  not  damaged  or  the 
sacral  canal  opened.  The  gut  l>eing  thus  fully  exposed  is  detached 
from  its  surroundings  and  slit  up  jiusteriorly  so  that  the  extent  of 
the  disease  is  seen,  it  is  then  divided  above,  and,  if  j.>ossible,  the  lower 
part  of  the  bowel  is  prescrv'ed.     The  peritoneum  will  probably  be 
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opened,  and  must  be  kept  from  contamination  and  siiiured  with 
chromic  gut.  If  the  lowtr  part  of  the  bowel  is  saved  it  may  be 
united  t^  the  upper  by  silk  over  a  Robson's  bobbin.  The  wound 
is  closed  and  drained,  and  the  bowels  confined  for  ten  days, 

Preliminar)'  culotomy  is  advocated  by  some  surgeons,  but  as  a 
routine  practice  is  not  to  be  recommended;  when  the  stricture  is 
very  tight,  colotomy  may  be  advantageous. 


RECTAL   OBSTRUCTION    BY   PRESSURE    FROM   WITHOUT 


The  rectum  may  be  seriously  compressed  by  tumours  springing 
from  the  pelvic  walls,  or  from  the  uterus  or  ovaries  which  have 
become  wedged  in  the  pelvic  cavity.  Simple  enlargement  or 
malignant  disease  of  the  prostate  may  produce  a  similar  result, 
and  I  have  seen  complete  obstruction,  necessitating  colotomy,  pro- 
duced by  a  large  pelvic  haematocelc.  Cicatricial  tissue,  the  result 
of  pelvic  cellulitiSj  may  cause  some  narrowing  of  the  intestinal 
canal. 

The  walls  of  the  gut  are  unaffected  unless  the  pressure  be  due 
to  some  malignant  growth  which  gtadually  invades  them.  The 
intestine  dilates  and  hypertrophies  above  the  seat  of  obstruction, 
and  the  mucous  membrane  may  be  the  seat  of  stercoral  ulceration 
from  the  irritation  of  retained  scybaltE, 

Signs. — The  signs  are  those  of  rectal  stricture,  the  cause  of 
which  is  easily  discernible  by  examination. 

Treatment. — The  cause  of  the  obstruction  should,  if  possible, 
be  removed  ;  thus  a  prolapsed  and  wedged  ovarian  tumour  must 
be  removed  by  laparotomy.  In  most  cases,  however,  removal  of 
the  cause  is  impossible,  and  palliative  measures  must  be  adopted. 
The  food  must  be  light,  nutritious,  and  of  such  a  nature  that  but 
little  sulid  residue  remains,  and  the  bowels  must  be  regulated  by 
saline  aperients.  If  the  obstruction  is  becoming  serious,  colotomy 
will  be  necessary. 
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INNOCENT  TUMOURS   OF   THE   RECTUM 


Adenoma. — A  tumour  mainly  composed  of  hypertrophi 
crypts  of  IJcberkuIin,  and  from  gradual  traction  on  it  Ijccoming 
pedunculated  (Fig.  154),  is  not  uncommon  in  children,  forming  one 
variety  of  the  so-called  po]yjius.  ']'he  tumour  is  usually  small,  and 
there  may  be  a  pe<licle  over  an  inch  in  length,  which  is  usually 
attached  just  within  the  sphincter. 
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INNOCENT  TUMOURS 

Fibroma  is  to  outward  appearance,  and  in   the  symptoms  it 

occasions,    very    similar    to    an    adenoma.       It  is   smooth   on    the 

surface, dense  inronsistenoy,  and  .iitached 

by  a  pedicle.     Occasionally  these  tumours 

are  very  vascular. 

Papilloma  or  villous  tumour. — 

This    is    a    rare    furm    of   tumour,    and 

may  attain  a  considerable  size.     It  looks 

like  the   head   of  a  caulillower,   and  is 

composed    of    overgrown     papilla;    and 

crypts    of   Licberkiihn,   and    is  covered 

by  columnar  epithelium.     These  tumours 

may  be  the  s'arling  point  of  epithelioma* 

Sometimes  they  are  very  numerous,  and 

extend    throughout    the   whole    of   the 

large  intestine. 

Papillomata  of  the  anus  nre  exactly 

like  the  warts  met   with  about  the  vulva  or  penis,  and  are  covered 

with  st|uamous  epithelium. 

Symptoms.— All  the  alx)vc  tumours  present  a  train  of  clinical 

signs    bimilar   to    those    caused    by    internal    piles.       There    is    a 

frequent  desire  to  defecate, 
but  the  act  leaves  something 
to  be  desired  and  the  patient 
is  conscious  of  something 
being  left  behind.  Tenesmus 
and  bloody  mucous  diarrhica 
may  be  present,  especially  in 
the  case  of  multiple  papillo- 
mata. A  pedunculated 
tumour  may  be  i)rolapsed 
and  held  tightly  by  the 
sphincter;  it  then  l>ecomes 
congested,  inflamed,  and 
painful,  and  may  separate  by 
sloughing.  Examination  of 
the  rectum  will  reveal  the 
presence  of  the  tumour. 
Treatment. —  The  growth 

should   be  seized  with   forceps   and  twisted   off,  but   if  it   is  very 

vascular  the  pedicle  should  be  ligatured   after  the  mucous  mem- 
brane   round    it    has    been    snipped  through.     The    parts    should 


Ftc.  155  — Sinicntre  of «  recul  papillonu  (FolUn). 
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be  dusted  w'llh  iodoform  and  the  patient  kept  quiet  for  a  few 
days. 

PapiUomata  of  the  anus  may  be  snipped  off  with  scissorsv  or 
removed  by  the  cautery  if  they  are  ver)-  vascular. 

NaevUS  of  the  rectum  is  sometimes  met  with  in  the  form 
of  the  so-called  capillary  pile  (see  p.  480).  It  often  causes  con- 
siderahle  pain  with  [irofusc  and  persistent  haemorrhage.  It  is  best 
treated  by  g.ilvano-punclurc  or  nitric  acid. 

N£vo-lipoma  has  been  met  with. 


KECTO-VESICAL    AND    RECTO-URETHR.A.L    FISTUUE* 


J 


A  fistula  may  form  between  the  rectum  and  urinary  tract  as  the 
result  of  injury,  operation  on  the  bladder  or  ulceration,  but  is 
usually  consequent  on  the  invasion  of  both  by  a  malignant  new 
growth.  Very  similar  signs  may  be  caused  by  an  artificial  com- 
munication between  the  bladder  and  some  portion  of  gut  higher 
up  due  to  involvement  by  cancer.  In  some  cases,  the  patient 
complains  of  a  constant  dampness  about  the  anus,  esjiocially 
accompanying  micturition  if  the  ftstula  is  connected  with  the 
urethra,  or  he  may  pass  foul  urine  with  a  distinctly  fiecal  odour,  or 
gas  may  escape  from  the  urethra  with  the  urine  or  independently 
of  it.  Examination  of  the  urine  will  show  that  it  is  unhealthy  ;  it 
is  often  ammoniacal  and  contains  ficcal  matter  ;  microscopically 
undigested  vegetable  matter  may  be  detected. 

Examination  of  the  rectum  will  reveal  the  presence  of  the 
fistula,  especially  if  fluid  be  forced  into  the  urethra  or  bladder; 
should  this  not  be  the  case,  it  may  be  concluded  that  the  artificial 
opening  is  between  the  bladder  and  some  higher  portion  of  the 
intestine. 

Treatment.  —  If  the  fistula  is  dependent  on  cancer  colotomy  is 
the  only  r<jrnc<ty  and  may  give  much  relief.  In  other  cases  an 
attempt  should  Ix:  made  to  pare  the  edges  of  the  opening  and  close 
it  with  silkworm  gut  sutures,  the  bladder  being  drained  for  a  few 
days,  during  which  the  |>atient  is  kept  in  the  prone  position. 


^  Recto-vaginal  fistula  ts  rciierred  to  on  p.  648. 


CHAPTER   XXn 


Diseases  of  the  Urinary  Organs 


The  Urine 

Normal  urine,  when  first  passed,  is  a  pale,  amber-coloured, 
aciil  fluid  {due  to  acid  phosphates)  containing  about  3^  per 
cent  solids,  of  which  2  per  cent  is  urea  and  the  remainder 
salts — notably  phosphates,  chlorides,  and  sulphates.  Its  specific 
gravity  varies  from  1015  to  1025.     There  is  no  dejuisit. 

On  cooling,  a  slight  fJocculent  deposit  of  mucus  may  form  and 
iithates  may  be  precipitated.  When  decomposition  sets  in  urine 
becomes  alkaline,  strongly  ammoniacal,  and  turbid  from  deposition 
of  phosphates.  Phosphntes  are  re-dissolved  liy  the  addition  of  an 
acid,  tr.j^.  nitric,  Iithates  by  warming  the  fluid.  An  adult  secrets 
about  fifty  ounces  of  urine  daily,  a  child  considerably  less ;  up  to 
the  age  of  about  twelve  the  normal  amount  of  urine  is  obtained  in 
ounces  by  doubling  the  child's  age  in  years — thus  a  child  of  six 
passes  about  twelve  ounces. 

Pathological  states  of  the  urine — Alterations  in  amount 
— The  quantity  of  urine  is  increased  in  diabetes  melliius  and  in- 
sipidus, and  in  chronic  renal  disease  with  increased  arterial  tension; 
it  is  diminished  by  acute  renal  disease,  by  destruction  of  the  renal  sub- 
stance (especially  if  the  ureter  is  blocked),  and  as  the  result  of  fever ; 
temporary  diminution  is  met  with  in  cases  of  intestinal  obstruction, 
and  profuse  loss  of  fluid  by  sweating,  vomiting,  or  diarrh(i.'a. 

Alterations  In  specific  gravity. — The  specific  gravity  of  urine 
is  much  imnascd  in  diabetes  mcllitus  ;  it  is  also  raised  in  cases  of 
fever  when  the  urine  is  scanty  and  concentrated,  and  when  it  con- 
tains much  albumen,  blood,  or  pus;  it  is  diminished  in  diabetes 
insipidus  and  chronic  interstitial  nephritis. 
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Alterations  In  colour. — When  the  urine  is  abundant  in 
quanlily  il  is  usually  pale  in  colour  and  may  be  like  water,  co(»- 
verstly  it  is  high  coloured  when  scanty  and  concentrated.  In 
chyluria  the  fluid  is  milky.  Admixture  with  bilct  blood,  pus,  and 
certain  drugs  give  characteristic  colour  changes,  filood  gives  vary- 
ing shades  of  red,  or  a  smoky  dark-brown  colour ;  bile,  brownish- 
green  ;  pus,  yellow  or  yellowish-grccn.  Urates  in  excess  give  the 
urine  a  pink  tint.  Melanin  may  be  passed  in  cases  of  inelanock 
cancer  t>(  iho  kidney  or  other  parts.  Carbolic  acid,  saJol,  guaiacoL 
and  some  other  drugs  (when  absorbed  from  wounds  or  taken  in 
excess)  nuke  the  urine  a  dark  greenish -black  colour.  Rhubarb 
and  senna  may  make  the  urine  red;  the  colour  is  deepened  by 
alkalinity  and  changed  to  yellow  on  the  addition  of  acids. 

Alterations  In  reaction. —  The  normal  acidity  may  be  in- 
creased Uy  an  excessive  meat  diet.  The  urine  becomes  alkaline 
after  standing,  owing  to  the  decomposition  of  urea  and  the  forma- 
tion of  ammonium  carbonate.  It  may  be  alkaline  when  passed, 
owing  to  the  presence  of  disease  in  the  bladder  or  kidneys  with 
associated  decomposition  of  urine. 

Alterations  tn  smell. — Putrid  urine  has  an  offensive  ammoniacal 
smell ;  it  may  sumeiimes  be  faecal  when  there  is  on  entcro-vesicaJ 
fistula. 

In  diabetes  mellitus  the  urine  has  a  faint,  sickly,  sweet  odour. 

Certain  resinous  drugs,  e.^.  copaiba,  may  be  distinguishal 
by  the  smell  of  the  urine,  and  turpentine  gives  it  the  odour  uf 
violets. 

Alterations  In  transparency. — Urine  may  be  rendered  turbid 
by  precipitation  of  i)hosphates  or  lilhates ;  the  former  are  rc- 
dissolved  by  acids,  the  latter  by  heal.  Chyluria,  ha^maiuria, 
pyuria,  and  ailniixture  of  mucus  also  render  it  turbid. 

Alterations  in  the  quantity  of  urea. — Normally  about  a  per 
cent  (480  grains  in  50  ounces)  of  urea  is  passed  daily.  The 
quantity  is  increased  by  a  nitrogenous  diet  and  by  excessive  tissue 
change  such  as  occurs  during  fever.  Diminution  of  urea  may  be 
due  to  diminished  nitrogenous  food  and  is  also  met  with  in  liver 
disease  ;  it  forms  an  important  evidence  of  renal  mischief  and 
serves  as  a  guide  of  great  importance  to  the  surgeon  as  to  the  state 
of  the  kidneys.  The  amount  of  urea  may  be  estimated  b)*  C^erard's 
ureometcr,  but  the  specimen  must  be  taken  from  a  mixed  quantity 
of  urine  passed  during  twenty-four  hours,  as  the  amount  of  urea 
varies  during  the  day.  A  rough  estimate  may  be  made  by  taking 
the  specific  gravity  of  the  twenty-four  hours'  urine  and  dividing  the 
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two  final  figures  lay  lo ;  thus  a  specific  gravity  of  1020  would  give 
20  -=-  10  =  2  pLT  cent  urea. 

^  Excess  of  crystalline  deposits. — Uric  acid  (Fig.  156)  is  often 
deposited  as  a  "cayenne  pepper"  sediment  in  the  urine  of  the 
gouty  or  over-fed  ;  it  is  also  present  during  fever  and  in  leuco- 
cythemia.  Urates  of  soda  and  ammonia  (Fig.  157)  may  be 
deposited  as  a  bri*:k-dust  sediment  when  the  urine  cools;  they 
are  quickly  re-dissulved  by  heating. 

Phosphate  of   calcium   and   ammonio-magnesium    phosphates 


^  W 


FiC.  156. — Co'sUk  of  uric  acid. 


FlC   157.— Cr^-BUl*  of  urate 

of  Aniniiinium  uul^amor- 
photu  unlet. 


^ 


Fic.  158.  —  Cryytnls  of  anunonio- 
nugD«»uu)  pthXphAIC 


Fig.  150.— Crystals  or 
iMuuiue  of  Uine, 


(Fig.  158)  are  deposited  in  nlkaline  urine,  and  when  they  are 
present  in  excess.  Phijs[>hates  arc  always  met  with  when  the  urine 
decomposes,  and  also  in  febrile  attacks.  Oxalate  of  lime  (Fig.  159) 
is  passed  in  consiJerable  quantity  in  the  urine  of  some  people, 
especially  such  as  suffer  from  dyspepsia,  take  little  exercise,  and 
live  largely  on  a  vegetable  diet. 

Sulphates  and  chlorides  are  constantly  present  in  normal  urine, 
Xanlhin,  cystine  (Fig.  160),  leucin,  tyrasin  may  all  occur. 

Albuminuria. — The  presence  of  albumen  may  be  detected  by 
boiling  acidulated  urine ;    if  a  precipitate  remains   it  consists  of 
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albumen.  The  cold  test  is  more  delicate;  a  little  nitric  acid  is 
put  into  a  test-tube  and  some  urine  is  poured  down  the  side  of  the 
tube,  so  that  the  two  liquids  meet  without  mixing;  if  albumeii  be 
present  there  will  be  n  hazy  ring  where  the  fluids  meet.  If  the 
urine  contains  mucus  the  ferro-cyanide  of  potash  (5  per  cent) 
and  acetic  acid  test  should  be  used ;  this  throws  down  albumen 
but  clears  up  the  mucus.  When  the  albumen  has  been  precipitated 
by  boiling  or  by  the  last  test,  the  tube  should  be  put  aside  for  some 
hours  to  allow  the  precipitate  to  settle,  when  the  proportion  ii 
bears  to  the  total  column  of  fluid  will  give  a  fairly  good  estimate  as 
to  the  quantity  of  albumen  being  passed.  Albuminuria  may  be 
due  to  disease  of  the  renal  substance  or  to  congestion  from  impeded 
venous  circulation,  such  as  may  occur  in  disease  of  the  heart,  lungs^ 
or  liver,  or  from  direct  pressure  on  the  veins. 

Albumens  are  also  present  in  the  urine  when  it  contains  pus  or 
blood,  and  if,  as  in  a  diet  composed  chiefly  of  eggs,  albumen  is  ab- 
sorbed from  the  stomach  before  it  has  been  converted  by  digestion. 

Pyuria. — Urine  containing  pus  is  turbid,  and  yellow  in  colour; 
after  standing  the  pus  settles  at  the  bottom  of  the  glass,  forming  1 
heavy,  sticky  deposit.  If  the  urine  is  found  to  be  acid  the  presence 
of  pus  is  strongly  indic^alive  of  the  existence  of  suppurative  pyelitis, 
but  its  alkalinity  does  not  negative  the  condition.  Pus  may  come 
from  any  part  of  the  urinary  tract.  Caustic  potash  added  to  urine 
containing  pus  makes  it  ropy  and  gelatinous  when  the  mixture  is 
shaken.  Tincture  of  guaiacum  gives  a  greenish-blue  colour  which 
disappears  on  heating. 

Microscopic  examination  will  detect  the  presence  of  the  pus 
corpuscles. 

HsBinaturia. — The  amount  of  blood  may  be  so  slight  that  there 
is  practically  no  alteration  in  the  colour  of  the  urine,  but  it  is 
usually  present  in  sufficient  quantity  to  render  the  lluid  decidedly 
smoky  or  red,  and  may  be  so  copious  that  it  looks  like  porter  and 
contains  considerable  masses  of  coagulated  blood. 

Tests. — Spectrum  analysis  is  a  certain  test  but  is  rarely  used 
clinically.  If  tincture  of  guaiacum  and  turpentine  are  mixed  and 
shaken  well  together  and  urine  is  slowly  added,  a  deep  blue  colour 
results  if  blood  is  present  ;  a  similar  colour  is  produced  if  a  few 
drops  of  tincture  of  guaiacum  are  added  to  the  urine  and  o/onised 
ether  is  then  poured  into  the  mixture.  Microscopic  examinattoo 
will  reveal  the  presence  of  blood  corpuscles  when  all  other  tests  foil 

Causes, — Blood  may  come  from  any  part  of  the  urinary  tract; 
and  in  women,  from  the  vagina  or  rectum  as  well. 
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Renal  blood  is  not  usually  abundant,  and  is  uniformly  mixed  with 
the  urine  ;  it  somethncs  occurs  as  casts  of  the  renal  tubules.  Vesical 
and  prustatic  bloodj  unless  the  bleeding  be  profuse,  conies  away  at 
the  end  of  micturition,  the  last  few  drops  passed  being  often  pure 
blood  with  clots.  Bloud  from  the  urethra  is  passed  independently 
of  micturition^  although  the  first  rush  of  urine  may  clear  the  passage 
of  a  little  blood  or  clot  which  may  lie  there. 

Bleeding  from  any  part  of  the  urinarj'  tract  may  be  due  to  injury, 
acute  congestion  and  iiiRanimation,  the  irritation  of  a  foreign  body 
such  as  a  calculus,  or  to  the  presence  of  a  new  growth. 

Ha;morrhage  from  the  kidney  may  also  be  due  to  purpura  or 
scun'y,  to  the  presence  of  the  Bilharzia  ha^matobia,  or  to  the 
incautious  use  of  turpentine,  canthurides,  chlorate  of  potashj  or 
other  irritant  poisons. 

Sugar  in  the  urine. — The  presence  of  sugar  in  the  urine  is  to 
be  suspected  if  its  specific  gravity  is  high,  and  may  be  detemuned 
by  Iwiling  a  small  quantity  of  urine  with  about  twice  its  bulk  of  fresh 
Fehling's  solution  (which  has  been  previously  boiled),  when  a 
yellowish-red  precipitate  will  appear.  If  the  urine  contains  albumen, 
this  must  be  precipitated  by  acetic  acid,  and  cleared  by  filtering 
before  the  lest  is  applied. 

Glycosuria  does  not  necessarily  imply  that  the  patient  is  diabetic. 

Bile  in  the  urine. — Bilirubin  and  bile  acids  are  present  in  the 
urine  when  there  is  obstruction  in  the  biliary  passages.  Urine 
containing  bile  pigment  lias  a  rich  orange  tint,  and  the  addition  of  a 
hllle  nitric  acid  causes  a  play  of  colours  due  to  oxidation.  A  drop 
of  urine  should  be  placed  on  a  white  porcelain  dish,  and  a  drop  of 
acid  near  to  it,  so  that  they  slowly  mix. 

Spermatozoa  may  be  found  by  microscopic  examination  of  the 
urine  passed  soon  after  an  emission,  and  in  cases  of  spemiatorrhcea. 

Threads  of  mucus,  mixed  with  pus  and  epithelial  scales,  are  often 
present  in  cases  of  old  gonorrhcea,  gleet,  and  chronic  prostatitis. 

Casts  of  the  renal  tubules  may  he  hyaline,  epithelial,  cir  blood. 
Hyaline  and  epithelial  casts  are  important  evidence  of  parenchy- 
matous inflammation  of  the  kidneys. 


Disorders  of  Micturition 

incre.\sed  frequency  of  micturition 

The  normal  frequency  of  micturition  varies  in  different  indi- 
viduals; with  the  amount  of  urine  secreted^  and  hence  with  the 
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temperature  of  the  atmosphere ;  with  the  quantity  and  nature  of 

the  fluids  drunk  ;  and  with  the  amount  of  fluid  lost  b\*  the  skin. 
Abiiurnial  frequency,  irrespective  of  that  which  may  attend  diabetes 
or  polyuria,  may  occur  in  connection  with,  or  independently  ot 
retention  of  urine,  and  the  causes  will  be  discussed  under  these 
two  headings.  It  is  necessary  to  state  here  that  patients  who  suffer 
from  frei[iicncy  of  micturition  spealc  of  themselves,  and  are  too 
frequently  described  by  medical  men,  as  suffering  from  *' incontin- 
ence ";  but  genuine  incontinence  is  a  very  rare  condition,  and  when- 
ever the  term  is  used — especially  by  a  patient — it  should  always 
suggest  the  overxlow  which  is  the  outcome  of  prolonged  retention. 


FREQUENCV    OF    MICTURITION    WITHOUT    RETENTION "  IN' CONTI- 
NENCE"—  "IRRITABILITY    OF   THE    BLADDER" 

True  incontinence  of  urine  is  generally  of  nervous  origin.  It  is 
a  well  known  fact  that  certain  mental  conditions  {e^.  fright)  wili 
cause  an  involuntary'  escape  of  urine  in  consequence  of  temporary 
paralysis  of  the  neck  of  the  bladder.  Hysterical  women  sometimes 
suffer  from  incontinence  which,  if  neglected,  may  become  a  confirmed 
habit.  The  worst  form  of  true  incontinence  is  met  with  in  cases  of 
injury  to  or  disease  of  the  spinal  cord  (see  p.  278,  vol.  ii.). 

The  nocturnal  incontinence  of  children. — It  sometimos 
happens  (hat  Iniys,  much  less  often  girls,  below  the  age  of  puticrty 
sulTer  from  nocturnal  incontinence,  although  they  are  perfectly  well 
able  to  control  the  micturition  centre  during  the  day,  except  in  bad 
cases.  If  the  habit  he  neglected,  and  especially  if  it  occurs  in  older 
children,  it  becomes  pronounced  and  the  incontinence  may  be  present 
during  the  day,  rendering  the  child's  life  uni)appy  from  the  personal 
annoyance  it  occasions,  and  the  disgust  felt  by  his  companions. 
The  cause  of  nocturnal  incontinence  is  not  always  evident  ;  the  child 
is  often  highly  nervous  and  e.vcitable,  and  may  suffer  from  dyspepsia. 
Someiimes  he  is  deficient  in  intelligence,  and  naturally  lazy  in  his 
habits.  \jovx\\  irritation,  such  as  may  be  occasioned  by  a  long  and 
light  prepuce  with  retained  smegma,  or  by  ascaridcs  in  the  rectum. 
may  be  an  exciting  cause.  Occasionally  the  incontinence  first  makes 
its  appearance  during  convalescence  from  some  acute  illness. 

Treatment. — L<jcal  causes  of  irritation  must  be  removed,  and, 
if  the  prepuce  is  long  and  tight,  circumcision  should  be  jierformed. 
Punishment,  which  is  too  frequently  inflicted  on  these  children,  is 
worse  than  useless.  Tho  bladder  nmst  be  emptied  when  the  child 
goes  to  bed,  and  he  should  be  taken  up  again  for  the  same  puq>use 
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the  last  thing  at  night.  He  should  sleep  on  a  hard  mattress,  with 
no  SLiperflvious  clothing,  Of  ail  drugs  belladonna,  which  nets  as  a 
ncn'ous  sedative,  and  iliminishea  muscuUu  cuntrattion,  is  the  most 
sen'iceable,  and  may  be  usefully  combined  with  slryehniive,  iroji, 
tincture  of  lycopodium,  quinine-,  or  capsicum.  The  drug  should  at 
first  be  given  in  5  minim  doses  three  times  a  day,  the  quantity 
being  gradually  increased  until  a  decided  efTect  is  produced.  When 
the  biibit  has  been  slopped,  the  doses  should  be  gradually  diniinishetl 
in  quantity,  and  finally  in  frequency,  until  no  further  treatment  is 
ncccssar)'. 

In  bad  cases  a  dose  of  bromide  of  potassium  given  at  night  may 
be  of  ser\ice.  If  after  a  fair  trial  of  these  means  no  jniprovcEnent 
has  taken  place,  trial  may  be  made  of  the  daily  passage  of  a  bougie, 
or  a  little  nitrate  of  silver  solution  (10  grs,  ad  5!.)  may  be  thrown  into 
the  prostatic  urethra  by  means  of  Guyon's  injector,  and  ibis  may 
be  repeated  at  weekly  intervals,  the  belladonna  being  continued 
during  the  treatment. 

The  diet  must  be  plain  and  unstimulating,  the  bowels  must  be 
regulated,  and  any  digestive  trouble  remedied.  The  amount  of  fluid 
drujxk  should  be  limited  to  what  is  absolutely  necessarj*,  and  [lone 
should  be  given  for  some  time  before  the  child  goes  lo  bed.  Cold 
douching  over  the  loins  and  plenty  of  exercise  in  the  fresh  air 
should  be  enjoined. 

Irritability  of  the  bladder,  causing  increased  fref^nency  of 
micturition,  is  always  a  symptom  of  some  pathological  condiliuii,  the 
removal  of  which  is  followed  by  complete  ai^d  piprmanent  relief  of 
this  troublesome  symjitom.  Chief  among  these  causes  may  be 
mentfone{i  calculi,  foreign  bodies  and  tumours  of  the  bladder,  cystitis, 
gonorrho^al  inilammatioii  of  the  deeper  parts  uf  the  urethra,  pros- 
tatitis, and  a  highly  acid  condition  of  the  urine.  In  the  early  days  of 
enlarged  prostate,  before  there  is  any  actual  retention,  there  is  some 
vesical  irritation,  proliabty  dependent  uptm  mechanical  irritation  at 
the  neck  of  the  bladder,  lastly,  certain  drugs,  such  as  cantharides, 
may  cause  frequency  of  micturition  accoiiqianied  by  considerable 
pain.     The  treatment  of  vesical  irritability  is  that  of  its  cause. 


FREQUENCY   OF   MICTURITION   WITH    CHRONIC   RETENTION   AND 
OVERFLOW 

Causes. — Inability  lo  completely  empty  the  bladder  may  result 
from  any  uf  the  fi^lli>wing  conditions:— 

Mechanical  impediment  to  the  free  flow  ot  urine,  especially 
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when  it  is  of  such  a  nature  that  increased  muscular  effort  is  unavail- 
ing to  overcome  it.  Under  this  heading  we  include  hypertnjphy  or 
cancer  of  the  prostate,  .stricture  of  the  urethra,  and  the  growth  of  a 
vesical  tumour  which  hioclcs  the  outlet  of  the  bladder.  Of  these 
conditions  prostatic  hypertrophy  is  by  far  the  most  cummon  cause. 
In  women,  mechanical  obstruction  may  be  due  to  a  tumour  of  the 
ovary  or  to  an  enlarged  uterus,  which  has  become  impacted  in  the 
pelvis. 

Diminished  contractile  power  and  muscular  force  of  the  bladder 
wall  is  usually  the  result,  latlicr  than  the  rause,  of  retention,  for  the 
chronic  over-distension  of  the  bladder  leads  to  dilatation,  with  atrophy 
and  atony  of  the  muscular  coat.  When  this  is  once  established,  it 
adds  to  the  retention  which  caused  it  A  dilated  bladder  is  also 
tret-iuciitly  sacculated,  and  the  sacculi  being  devoid  of  muscular  tissue 
arc  only  partially  emptied  during  micturition. 

Atony  of  the  bladder,  with  chronic  retention,  is  sometimes  found 
in  old  men  as  the  only  pathological  condition  present,  and  is  favoured, 
if  not  caused,  by  habitual  neglect  to  empty  the  bladder  until  the  call 
to  do  so  becomes  imperious. 

Cystitis  somelimcs  leads  to  diminution  of  the  muscular  power  of 
the  bladder,  nwing  to  the  infiltration  of  its  wnll  by  inflammatory 
tissue;  but  from  this  cause  the  effect  is  almost  inappreciable,  as  it 
IS  very  rare  for  the  muscular  coat  of  the  bladder  to  be  affected  by 
inflammation,  which  is  almost  always  confined  to  the  mucous 
membrane. 

Defective  nervous  supply. — In  consequence  of  injury  or  disease 
of  the  briiin,  spinal  curd,  or  ner\'es  supplying  the  bladder,  there  may 
be  partial  or  complete  paralysis  of  the  organ,  which  is  consequently 
partly  or  wholly  incapable  of  voiding  its  contents.  In  tabes  dorsalis 
it  sometimes  happens  that  the  bladder  is  early  affected  ;  indeed,  this 
trouble  may  be  the  first  to  lead  to  the  detection  of  the  ner\-ous 
lesion.  The  sensibility  of  the  bladder  being  diminished,  the  patient 
does  not  experience  the  normal  call  to  micturate,  or  at  lea^l  it  is 
infrequent  and  slight.  He  finds,  moreover,  that  the  facility  of 
passing  urine  has  left  him,  th.it  he  has  to  wait  for  some  time  l>cforc 
the  flow  Ix'gins,  and  that  when  it  does  so  the  stream  is  feeble,  and 
may  be  frequently  interrupted,  so  that  the  act  takes  a  long  time 
In  .such  a  cjse  there  is  no  overflow,  but  a  varying  quantity  of  urine 
is  retained,  and  this  aggravates  the  condition. 

Hysterical  retention  is  rarely  chronic 

Results. — It  does  not  necessarily  follow  that  because  there  is 
retention  there  must  also  be  overflow  and  increased  frequency  of 
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mtcturition,  but  wht-n  ihc  c.iusc  is  some  mechanical  impediment  or 
nervous  damage  leading  to  almost  complete  jjar.ilysis  this  will  tx;  (he 
case.  The  actual  frequency  varies  according  to  the  amount  of  urine 
which  can  be  voided  at  each  attempt ;  in  the  worst  cases  the  urine 
almost  peqjelually  dribbles  away,  especially  during  any  act,  such  as 
coughing,  which  increases  the  intra-abdominal  tension. 

The  frequent  call  to  micturate  is  not  only  a  serious  source  of 
inconvenience  and  annoyance  to  the  patient,  but  since  it  interferes 
with  his  sleep  very  soon  impairs  the  general  health  to  a  marked 
degree.  The  retained  urine,  moreover,  may  putrefy  and  excite 
cystitis  with  possible  spread  of  the  inflammation  to  the  ureters  and 
kidneys  (see  p.  507). 

Diagnosis. — The  fact  of  retention  is  easily  proved  by  directing 
the  pniiL-nt  to  empty  his  bladder,  and  immediately  after  he  has,  as 
he  thinks,  done  so,  by  passing  a  catheter  and  drawing  off  the 
amount  of  urine  left  (Residual  Urine,  see  p.  567).    . 

When  the  retained  urine  is  small  in  quantity  abdominal 
examination  will  not  reveal  any  distension  of  the  bladder,  but  in 
bad  cases  the  viscus  may  bo  found  considerably  above  the  pubes. 
The  diagnosis  of  the  cause  must  be  determined  by  the  general 
symptoms  complained  of. 

Treatment. — The  treatment  consists  in  removal  of  the  cause 
•when  possible,  and  failing  this,  in  periodically  emptying  the  bladder 
by  means  of  the  catheter,  and  in  the  prevention  of  cystitis. 


ACUTE    TEMPORARY    RETENTION    OF    URINE 

Causes. — Temporary  and  complete  retention  of  urine  may  be 
due  to  congestion  or  inilanmialion  of  the  urethra  or  prostate, 
especially  in  cases  of  stricture  of  the  former  or  enlargement  of  the 
latter.  It  may  also  be  due  to  gonorrhcea,  to  perineal  abscess,  to  the 
im[niction  of  a  stone  or  foreign  body  in  the  urethra,  to  ligatures 
round  the  penis,  ur  to  the  obstruction  caused  by  paraphimosis  or 
acute  inllanimation  of  a  very  tight  pre|iuce.  In  women  acute 
retention  may  complicate  labour,  or  may  be  caused  by  the  sudden 
impaction  of  an  ovarian  or  uterine  tumour  in  the  pelvis. 

The  influence  of  the  nervous  system  is  shown  in  the  retention 
which  sometimes  follows  injuries  of  or  operations  on  the  rectum,  or 
adjacent  parts,  or  which  occurs  in  hysterical  women. 

In  cases  of  spinal  injury  retention  of  urine,  although  acute  in  its 
onset,  is  chronic  in  its  course. 

Signs  and  effects, — The  diagnosis  of  acute  retention  Is  usually 


Signs 


iiy 

d 


MANUAL  OF  SURGERY 


CRAP. 


sufficiently  obvious.  The  patient  suffers  intensely,  is  restless  and 
anxious,  and  palpation  in  the  supra-pubic  region  reveals  a  rounded 
fluid  swelling,  which  is  very  tender. 

If  the  retention  is  unrelieved  the  membranous  urethra  will  give 
way  and  extravasation  wilt  ensue,  provided  the  obstruction  is  anterior 
to  this  point.  Rupture  of  the  bladder  from  mere  retention  doe? 
not  occur  unless  the  patient  receives  some  injury'  or  sudden  jar  (see 
vol.  ii.  p.  348),  for  sooner  or  later  the  distension  of  the  bladder 
reaches  such  a  degree  that  the  backward  pressure  of  the  column 
of  urine  arrests  further  secretion.  Tlie  effect  of  acute  reteniion 
upon  healthy  kidneys  is  inappreciable,  but  if  they  are  diseased  a 
fatal  result  may  ensue. 

Treatment. — The  treatment  of  acute  retention  consists  in  the 
removal  of  its  cause  or  when,  as  in  spinal  injury  or  reflex  retention 
after  an  operation  on  the  rectum,  this  is  impossible  in  the  employ- 
ment of  the  catheter  so  long  and  as  often  as  may  be  necessar)-. 

The  method  of  procedure  in  cases  of  stricture,  enlarged  prostate, 
etc,  is  described  under  these  conditions,  and  it  is  only  necessary 
here  to  mention  those  measures  which  may  be  necessary  to  afford 
immediate  relief  when  a  catheter  cannot  be  passed  or  the  cause 
removed. 

Supra-publc  aspiration  may  be  repeated  three  or  four  times  if 
the  muans  adopted  fur  the  removal  of  the  cause  of  the  retention  do 
not  prove  successful.  The  operation  is  easily  and  safely  perfonncd 
by  thrusting  a  clean  needle  in  the  middle  line  immediately  above 
the  pubcs  into  the  bladder  where  it  is  uncovered  by  peritoneum  ;  as 
ttie  needle  is  withdrawn  the  vacuum  must  be  maintained  so  that  the 
urine  in  the  needle  is  prevented  from  escaping  into  the  cellular 
tissue 

Supra-publc  drainage  becomes  necessary  if  the  obstruction 
cannot  be  overcome  w;thi  i  n  rea.sonable  time,  and  especially  if  there 
is  acute  cystitis,  and  the  patient's  general  condition  is  serious.  The 
bladder  is  exposed  by  an  incision  about  a  half  or  three-quarters  of  an 
inch  long^  placed  in  the  middle  line  just  above  the  pubcs  ;  a  trocar 
is  thrust  into  the  viscas  and  may  be  retained  in  position  or  l»e 
replaced  by  a  soft  rubber  catheter,  which  can  easily  be  introduced 
through  the  canula.  If  there  is  bad  cystitis,  drainage  and  irrigation 
may  be  usefully  combined. 

Perineal  puncture  and  drainage  is  preferred  by  some  to  the 
supra-pubic  operation.  The  forefinger  placed  in  the  rectum  fixes 
the  prostate  and  draws  it  towards  the  perineum,  through  which  the 
trocar  is  thrust  directly  into  the  bladder;  a  soft  catheter  is  then 
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introduced  through  the  canula  and  tied  in.  Perineal  cystotomy 
may  also  be  performed  and  has  the  advantage,  not  only  of  providing 
free  drainage,  but  of  permitting  digital  exploration  of  the  bladder. 

Puncture  of  the  bladder  througrh  the  rectum  has  been  rightly 
abandoned. 

PAINFUL   MICTURITION 

Pain  of  varying  intensity  may  precede,  accompany,  or  follow  the 
act  of  micturition,  and  may  be  felt  at  the  end  of  the  urethra,  at  the 
neck  of  the  bladder,  or  in  the  supra-pubic  or  perineal  regions. 
Sometimes  the  call  to  micturate  is  imperative  and  accompanied  by 
sc\'ere  suffering  of  a  spasmodic  character,  quickly  relieved,  however, 
when  [he  bladder  is  emptied  {sfran^un). 

Etiology.^The  cause  of  painful  micturition  may  be  situateil 
in  any  part  of  the  urinary  tract. 

The  prepuce. — A  ver>'  tight  foreskin,  balanitis,  and  sores  about 
the  end  nf  the  ]ienis  may  occasion  considerable  smarting  pain  as  the 
urine  esrapes,  but  it  quickly  passes  off. 

The  urethra. ^In  women  vascular  caruncle  causes  pain  which 
may  be  agonising  and  persist  for  some  time  after  micturition. 
Mechanical  obstruction  by  stricture,  the  impaction  of  a  calculus,  etc, 
may  cause  slight  local  pain  during  the  passage  of  the  urine. 
Gonorrhcea,  especially  when  the  deeper  parts  of  the  urethra  are 
affected,  and  daring  the  acute  stage,  causes  severe  smartijig  pain 
during  the  passage  of  the  urine  over  the  inflamed  mucous  membrane  ; 
if  the  prostate  and  prostatic  urethra  are  involved  the  pain  persists  at 
the  end  of  micturition  and  is  often  very  severe. 

The  prostate. — In  prostatis  and  acute  congestion  of  the  gland 
there  is  considerable  pain  at  the  end  of  the  penis  after  micturition, 
but  it  usually  soon  subsides. 

Simple  enlargement  and  cancer  of  the  prostate  are  often 
attended  by  a  painful  and  urgent  desire  to  empty  the  bladder;  the 
pain  precedes  and  accompanies  the  act  but  gradually  subsides  as 
the  bladder  is  emptied. 

The  bladder. — Cystitis,  e.<ipecially  the  acute  form,  is  accom- 
panied by  severe  strangury  and  pain  preceding  the  act  uf  micturition, 
but  as  the  urine  flows,  the  inflamed  niurous  membrane  being  no 
longer  irritated,  the  pain  ceases,  to  return,  however,  at  frequent 
intervals. 

A  foreign  body  or  stone  in  the  Madder  causes  more  or  less  pain 
at  the  end  of  micturition,  when  it  is  forced  by  the  contraction  of  the 
organ  against  the  very  sensitive  mucous   membrane  at   the  neck. 
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Tumours  of  the  bladder  do  not  usually  occasion  painful  micturition 
unless  there  is  cystitis. 

The  kidney. — Calculous  disease,  inflammationj  and  new  growths 
of  the  kidney  sometimes  cause  considerable  strangury  and  pain  al 
the  end  of  the  penis,  ver)'  often,  however,  the  act  of  micturition  b 
quite  painless. 

Changes  in  the  urine. — Certain  drugs,  notably  cantharides  and 
turpentine,  may  produce  severe  strangury.  Highly  concentrated 
urine,  marked  acidity,  and  the  presence  of  uric  arid,  oxalates,  ajid 
other  salts  in  excess  may  lead  to  considerable  smarting  pain  as  the 
urine  passes  along  the  urethra. 

Treatment — The  treatment  of  painftil  micturition  is  that  of 
the  condition  inducing  It.  When  the  symptom  itself  is  so  severe 
that  it  demands  individual  attention,  much  relief  may  be  obtained 
by  the  emi)Iuyment  of  the  hot  hip-bath,  hot  fomentations  to  the 
pubic  and  perineal  regions,  and  the  use  of  belladonna  and  morphia 
suppositories.  Internally  the  curate  of  potash,  lithia,  tincture  of 
hyoscyamus  and  belladonna  are  very  useful,  especially  when  the  pain 
is  due  to  an  excess  of  uric  acid  in  the  urine.  Cannabis  indica  is 
sometimes  very  serviceable  in  cases  of  strangury  and  "  spasm  "  from 
cystitis  or  prostatic  mischief. 


THE   PATH01XX;iCAL   EFFECTS   OF   CHRONIC   OBSTRUCnON   TO  THE 
FLOW   OF    URINE 

The  various  effects  which  chronic  urinary  obstruction  may  entaO 
on  the  parts  behind  the  seat  of  the  obstruction  will  be  generally 
indicated  here,  but  for  an  account  of  the  symptoms  connected  with  the 
individuai  changes  the  reader  is  referred  to  those  chapters  dealing 
especially  with  diseases  of  the  urethra,  prostate,  bladder,  and 
kidneys.  It  will  be  convenient  to  describe  the  changes  which 
might  ensue  in  a  case  of  stricture  of  the  urethra,  but  it  must  be 
remembered  that  although  in  all  cases  of  obstruction  the  effects  mil 
be  the  same  in  nature,  their  extent  and  the  parts  affected  will 
necessarily  vary  with  the  degree  and  position  of  such  obstruction. 

Some  of  these  effects,  €.g.  dilatation  of  the  bladder  or  ureters, 
are  the  result  of  simple  mechanicaJ  pressure  ;  others,  e.g.  hyper- 
trophy of  muscular  tissue,  are  dependent  upon  the  power  of  living 
tissue  to  adapt  itself,  within  certain  limits,  to  the  calls  made  upon 
its  resources,  while  a  third  class  of  effects  (inflammator>*)  is  caused 
by  the  natural  reaction  and  resistance  of  the  tissues  in  the  presence 
of  mechanical  irritation  or  the  attack  of  micro-organisms. 
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The  urethra. — In  a  case  of  urethral  stricture  the  passage 
behind  the  seat  of  obstruction  becomes  dilated  by  the  pressure  of 
the  urine  (Fig.  173,  p.  584);  the  lacunae  are  more  prominent,  ajid 
in  consequence  of  prolonged  over-stretching  the  urtlhral  wall  loses 
some  of  its  normal  elasticity.  Owing  to  chronic  inflammation  the 
mucous  membrane  is  frequently  greyish-white  in  colour^  pigmented, 
and  perhaps  superficially  eroded,  and  occasionally  coated  with 
pbosphnles  if  the  urine  has  been  for  a  long  time  decomposed  and 
rendered  alkaline.  The  occurrence  of  peri-urethral  abscess  in 
connection  with  the  urethra  behind  a  stricture  is  described  on 
p.  590,  and  rupture  of  the  urethra  on  p.  344,  vol.  ii. 

The  bladder. — Obstruction  to  the  escape  of  urine  from  the 
bladder  is  met  by  compensatory  hypertrophy  of  its  muscular  wall. 
Provided  this  be  efficient  no  further  change  lakes  place,  but  if 
hyj)ertrophy  fails  in  its  object  the  bladder  wall  yields  to  the  increased 
pressure,  and  diiatatioti  with,  perhaps,  the  fyrmation  of  sacculi 
results.  Hypertrophy  of  the  bladder  is  further  favoured  if 
chronic  cystitis  exists,  since  the  thick  ropy  muco-pus  is  passed  with 
trouble,  and  hence  the  difficulty  is  increased.  Chronic  inflam- 
mation will  cause  thickening  and  pigmentation  of  the  mucous 
membrane^  and  here  and  there  patches  of  erosion  may  be  present, 
especially  over  the  prominent  ridges  caused  by  the  hypertrophy  of 
the  muscular  bundles.  The  nnuxius  membrane  may  be  covered 
v;ith  a  fibrinous  and  mucous  layer  rich  in  phusphates,  and  phosphutic 
concretions  are  by  no  means  uncommon. 

The  ureter  and  pelvis  of  the  kidney. — If  the  obstruction 
be  situated  in  the  urethra,  buih  ureters  and  kidneys  will  be  et|ually 
affected  mechanically,  but  provided  it  only  implicates  one  ureter  the 
changes  are  correspnudingly  limited  ;  inilanmiatory  changes  may, 
however,  affect  both  sides  as  in  the  case  of  a  growth  affecting  the 
vesical  orifice  of  one  ureter  and  exciting  general  cystitis,  in  such  the 
affected  ureter,  the  kidney,  and  its  pelvis  will  show  evidence  of 
pressure,  but  both  may  be  equally  tnllanied. 

The  pressure  effects — hypertrophy  and  dilatation  of  the  ureter 
and  hydro-nei)hrosis — are  due  to  the  fact  that  as  the  ureter  traverses 
(he  bladder  wall  obliquely  for  about  three-quarters  of  an  inch,  hyper- 
trophy of  the  muscular  tissue  of  this  organ  leads  to  compression 
and  obstruction  of  this  portion.  The  degree  of  these  changes 
varies  within  the  widest  limits.  When  cystitis  has  been  set  up 
the  micro-organisms  may  pass  up  the  ureter  and  excite  pyelitis  and 
nephritis. 

The  kidnejrs. — Dilatation  of  the  pelvis  is  quickly  followed  by 
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abfioqition  of  the  secreting  substance  of  the  kidney,  which  may 
almost  completely  disappear  (Hydronephrosis^  p.  515). 

Chronic  interstitial  nephritis  is  a  usual  consequence  of  ob- 
structive disease  of  long  duration,  and  proves  a  very  formidahjc 
danger,  for  at  any  time  fresh  irritation  may  culminate  in  acute 
mischief,  and  loo  frequently  excites  suppurative  nephritis  with 
suppression  of  urine  and  uraemia  as  probable  consequences 
(Surgicai  Kidnevi  p.  518). 

While  the  al>ove  is  an  account  of  the  changes  which  may  occur, 
it  must  be  remembered  that  the  degree  to  which  such  pathological 
states  may  go,  and  the  danger  which  they  occasion  varies  within  the 
widest  limits.  'J'he  object  of  the  surgeon  must  necessarily  be  to 
prevent  any  such  changes  by  timely  removal  of  the  obstructing 
cause  by  means  suitable  to  its  nature. 


URINARY    FEVER URETHRAL    SHOCK    ("URETHRAL    OR    CATHETEX 

FEVER  ") 

The  name  urinary  fever  is  applied  to  the  assemblage  o(  symptoms 
which  may  occur  as  the  result  of  mechanical  irritation  of  the 
urethra,  but  as  will  presently  be  shown,  the  term  has  a  wide 
significance  and  includes  various  conditions  differing  considerably 
in  [hcii  mode  of  onset,  course,  and  se\'erity. 

Causes. — Urinar)-  fever  may  be  excited  by  the  passage  of 
insiniments,  or  of  a  calculus,  or  by  the  impaction  of  a  foreign  body ; 
it  is  much  more  likely  to  occur  if  the  disease  necessitating  instru- 
mentation is  in  the  membrano-prostatic  urethra.  Some  people 
seem  especially  liable  lo  be  affected,  and  in  its  most  severe  foniis 
the  condition  will  be  found  to  be  associated  with  renal  mischief. 
There  is  no  doubt  that  in  the  majority  of  cases  it  is  not  so  much 
the  mere  passage  of  the  instrument,  as  the  fact  that  by  so  doing  a 
small  breach  of  surface  is  made,  the  importance  of  which  will  be 
presently  referred  to.  Decomposition  of  the  urine  is  a  favouring 
condition. 

Pathology. — Excluding  cases  of  undoubted  septic  infection 
from  the  use  of  dirty  instruments,  and  considering  only  tho^'C 
conditions  to  which  the  term  urinary  fever  can  properly  be  applied, 
there  arc  two  views  held  as  to  the  means  by  which  the  symptoms 
are  induced  by  mechanical  irritation,  and  it  seems  highly  proUible 
that  each  may  play  a  part  in  the  pathological  process.  According 
to  the  neurotic  theory,  it  is  supposed  that  in  consequence  of 
mechanical  initalion  the  excitation  of  the  s)'mpathelic  and  cercbro- 


XXII  URINARY  FEVER— URETHRAL  SHOCK         509 

spinal  nerves  of  the  urethra  is  followed  by  reflex  congestion  of  the 
kidneys,  which  may,  under  favouring  conditions,  cuhninate  in 
actual  infiammation,  the  severity  of  which  would  in  some  measure 
at  least  depend  upon  the  previous  state  of  the  renal  tissue,  and  the 
general  condition  of  the  patient.  The  condition  of  shock  which 
cathetcrism  sometimes  causes  is  similarly  attributable  to  refltx 
engorgement  of  the  aWominal  viscera,  and  may  be  regarded  as  an 
exaggeration  of  the  slight  shiver  which  sometimes  occurs  in  healthy 
men  at  the  end  of  normal  micturition.  While,  ho\ve^•er,  the  possible 
intluciice  of  the  ner\'ous  system  cannot  he  ignored,  it  is  pretty 
evident  that  the  acute  febrile  disturbance  which  may  follow 
cathetcrism  has  its  origin  in  septic  absorption  through  a  lesion — it 
may  be  a  \cry  small  one — of  the  urtthrnl  mucous  membrane.  It 
is  noticeable  that  when  acute  urinary  fever  occurs  the  symptoms  are 
deferred  until  after  the  first  act  of  micturition,  i.e.  until  after  the 
septic  products  contained  in  the  urine  have  been  brought  in  contact 
with  the  damaged  surface;  and  that  if  the  urine  be  healthy  the  risk 
of  urinary  fever  is  very  slight  It  is  further  important  lo  note  that 
urinary  fever  is  very  rare  after  internal  urethrotomy  or  perineal 
section,  doubtless  because  these  operations  afford  free  drainage,  and 
hence  septic  absorption  is  not  so  Ukely  to  occur.  Again,  it  is  to  be 
observed  that  in  ciuses  uf  recurrent  urinary  fever  successive  attacks 
can  hardly  be  due  to  nervous  influence,  since  no  further  instru- 
mentation h;Ls  in  many  cases  been  resorted  to,  and  it  is  far  more 
probable  that  they  arc  due  to  further  absorption  of  poison,  and  arc 
to  be  regarded  as  successive  attacks  of  acute  septic  poisoning. 

Morbid  anatomy.— It  has  occasionally  happetied  that  death 
from  shock  has  speedily  followed  on  the  passage  of  an  instrument, 
and  the  kidneys  have  been  found  intensely  congested^  but  otherwise 
healthy.  In  cases  of  persi.stent  fever  the  kidneys  will  always  be 
found  lo  be  the  seat  of  chronic  interstitial  nephritis,  and  in  some 
instances  this  has  been  suddenly  wakened  into  more  acute  mischief 
by  the  congestion  due  to  irritation  or  septic  absorption,  and  points 
of  suppuration  may  be  present  (Surjt^'ca/  Kidney^  p.  518). 

Symptoms. — As  already  stated,  the  effects  which  instrumenta- 
tion may  occasion  var)'  considerably,  so  that  certain  varieties  of  so- 
called  urinary  fever  are  to  be  recognised,  each  of  which  will  be 
specially  dealt  with. 

Urethral  shock. — It  occasionally  happens  that  the  gentlest 
manipulation  of  an  instrument  causes  the  patient  to  break  into. a 
profuse  sweat  and  to  feel  faint,  or  actually  become  unc^onscious,  and 
in  rare  cases  a  convulsion  occurs.     As  a  rule  recovery  is  rapid,  and 
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If  he  be  questioned  on  the  point  the  patient  will  frequently  say  that 
he  felt  no  pain,  and  cannot  explain  why  **he  has  been  so  silly." 
In  very  rare  cases  death  has  been  known  to  result  in  conset^uence 
of  congestion  of  the  kidne)*s  and  urinary  suppression. 

Urethral  shock  requires  no  treatment  other  than  that  employed 
in  an  ordinary  fainting  attack. 

Acute  transient  urinary  fever — Acute  urinary  sepsis. —  .At 
the  time  of  p;issing  the  instrument  a  drop  of  blood  has  usually 
been  drawn,  indicating  a  small  breach  of  surface.  Nothing  occurs 
until  the  patient  micturates,  but  soon  after  this  he  has  a  more  or 
less  pronounced  rigor,  the  temperature  rises  to  104°  or  105*"  R,  or 
even  higher,  there  is  headache,  nausea,  and  perhaps  vomiting  and 
diarrhcea,  with  patii  across  the  loins.  The  quantity  of  urine  is  often 
diminished,  and  it  may  be  bloody.  Usually  within  thirty-siic  hours 
all  these  symptoms  disappear  and  the  patient  is  as  well  as  he  was 
before.  He  may  or  may  not  have  another  attack  if  instrumentation 
is  again  resorted  to;  and  sometimes  recurrent  attacks  occur  at 
intervals  of  two  or  three  days  without  any  fresh  urethral  irritation 
{^Recurrent  Urinary  Sepsis). 

Treafmenf. — 'I'here  is  little  doubt  that  this  form  of  urinary  fever 
is  due  to  the  absorption  of  septic  material  through  an  abrasion  or 
small  wound  of  the  urethral  mucous  membrane,  and  hence  it  is 
necessary  that  instrumentation  should  be  conducted  in  all  cases 
with  the  ver)'  greatest  care,  so  that  no  wound  may  be  inflicted,  that 
the  instrument  should  be  absolutely  clean,  and  that  it  should  be 
passed  when  possible  under  the  most  favourable  conditions  as 
regards  the  slate  of  the  urine  and  the  general  condition  of  the 
patient.  During  the  attack  the  patient  must  be  kept  warm,  and  hot 
drinks  should  be  freely  given  during  the  cold  stage,  but  as  sweating 
comes  on  and  the  temperature  drops,  recovery  will  soon  ocrur 
The  bowels  must  he  freely  acted  on  by  enemala  or  croton  oil,  and 
the  action  of  the  kidneys  should  be  encouraged  by  diuretic  and 
diluent  drinks. 

Quinine  and  opium  are  of  doubtful  value,  except  perhaps  in 
malarial  subjects.  The  question  of  future  catheterism  must  he 
determined  on  the  merits  of  the  case,  in  some  it  is  imperative,  in 
others,  f^.  stricture,  internal  urethrotomy,  or  some  other  measure 
suitable  to  the  case,  should  be  substituted  (see  p.  588).  The  urine 
must  as  far  as  possible  be  rendered  harmless  by  washing  out  the 
bladder  and  treating  the  ryslitis. 

Chronic  or  pei*sistent  urinary  fever  is  especially  met  with 
in  old  men  whose  kidneys  are  diseased,  who  require  catheterism 
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owing  to  enUrgement  of  the  prostate,  and  whose  urine  is  fre- 
quently loaded  with  septic  material,  The  onset  of  the  symptoms  is 
insidious;  there  is  general  loss  of  health,  strength,  and  appetite, 
the  temperature  is  slightly  raised  at  night,  but  high  fever  is,  as  a 
rule,  absent.  The  amount  of  urine  may  or  may  not  be  dinjinished. 
Temporary  improvement  may  l;e  followed  by  relapse ;  the  general 
symptoms  become  more  grave,  the  tongue  is  dr)'  and  furred,  the 
skin  is  harsh,  the  complexion  sallow,  there  is  languor  and  drowsiness, 
accompanied  by  low  muttering  delirium,  deepened  into  coma  which 
terminates  in  death.  The  fatal  result  may  occur  in  two  or  three 
weeks  or  be  postponed  for  months.  In  some  cases  recovery 
occurs. 

Treatment — When  it  becomes  necessary  for  the  patient  to  resort 
to  habitual  catheterism  the  precautions  advised  on  p.  569  must  be 
adopted.  If  this  form  of  urinary  fever  sets  in,  evcrj'  endeavour 
must  be  made  to  promote  the  action  of  the  b(jwels  and  kidneys  to 
support  the  genera!  health  and  to  reduce  the  urethral  irritation  to 
a  minimum.  Warmth  and  rest  are  essential  (see  Fyeto-nephritis, 
P-  5'8)- 
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Anatomy. — The  kidneys  are  composed  of  cortical  and  medc]- 
laiv  secreting  substance  consisting  of  tubules  lined  by  epitheliiii:. 
wntcli  varies  in  character  in  different  parts  of  their  length.  Th;. 
organs  are  covered  with  a  fibrous  capsule  and  lie  amid  a  consider- 
able qiiamiy    of  cellular  tissue  and  fat  which  keeps  them  in  positit  n. 

They  are  obli  juely  placed  one  on  each  fide  of  the  spinal 
column  about  opposite  the  last  dorsal  and  upper  two  or  three  lunibjr 
^crtebrce,  the  right  being  rather  lower  than  the  left.  The  peritoneum 
covers  the  kidneys  in  from  except  where  the  descending  cxjlan  comes 
in  contact  with  the  left,  and  the  ascending  coion  and  duodenum 
with  the  right.  Very  rarely  there  is  a  complete  meso-ncpliron,  and 
the  kidney  is  freely  movable.  Posteriorly  the  kidneys  lie  against 
the  eleventh  and  twelfth  ribs,  the  psoas  and  quadraius  lumborum 
muscles  with  the  anterior  layer  of  the  lumbar  fruscia.  The  supra- 
renal capsules  lie  above  and  a  little  in  front  of  the  upper  ends.  The 
liver  is  above  and  in  front  of  the  right  kidne)*,  and  the  spleen  is  in 
front  of  the  outer  border  of  the  left.  The  renal  vein,  artery,  and 
ureter  occupy  the  hilum  of  the  kidney  in  this  relative  position  from 
before  bark. 

The  ureter  is  expanded  into  the  pelvis  at  the  hilum  and 
is  subdivided  into  calices  which  embrace  the  apices  of  the 
medullar)'  pyramids.  The  lube  passes  down  behind  the  peritoneum 
(to  which  it  is  fairly  closely  attached)  to  the  brim  of  the  pelvis,  which 
it  crosses  about  where  the  ajmmon  iliac  arler)'  divides  ;  it  is  here 
crossed  by  the  lx>wel  and  higher  up  by  the  spermatic  vessels. 
Reaching  the  pelvis  the  ureter  (in  the  male)  enters  the  posterior 
peritoneal  ligament  of  the  bladder  and  runs  along  the  side  of  this 
viscus  to  its  babe,  being  crossed  low  down  by  the  vas  deferens  which 
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passes  to  its  inner  side.  In  the  femnle  the  ureter  runs  in  the  base 
of  the  broad  ligament  near  the  junction  of  the  cervix  with  the  body 
of  the  uterus,  and  thus  reaches  the  bladder. 

The  vesical  portion  of  the  ureter  is  considerably  narrowed,  and 
runs  obliquely  through  the  muscular  wall  of  the  bladder  for  ab<jut 
thrcenjuarters  of  an  inch.  The  ureter  is  liuL-d  by  mucous  membrane 
covered  with  a  peculiar  stratified  epithelium,  the  superlkial  cells  of 
which  are  more  or  less  cubical,  the  deeper  ones  pear-shaped. 


MOVABLE   AND    FLOATING    KIDNEY 

Under  normal  conditions  the  kidney,  embedded  in  a  layer  of 
fat,  occupies  a  fixed  position,  but  in  some  cases  it  is  capable  of  a 
varying  amount  of  movement.  If  the  peritoneal  relations  of  the 
organ  are  normal,  the  condition  is  spoken  of  as  movabU  kidney  \  but 
if  there  is  a  complete  meso-nephron,  the  kidney  is  said  to  hv  floating. 
The  former  is  an  acquired,  the  latter  a  congenital  condition,  and 
akhuugh  clinically  ihcy  cannot  always  be  distinguished,  the  peri- 
toneal relation  would  be  discovered  and  must  be  reckoned  with  in 
any  operation  which  might  be  undertaken  to  remedy  the  condition 
or  any  disease  which  may  be  present  in  such  a  kidney. 

Causes,  — Moating  kidney  (the  usual  clinical  term  for  both 
conditions)  is  much  mure  common  in  women  than  men  and  is 
usually  met  with  on  the  right  side,  probably  on  account  of  the 
presence  of  the  liver.  Repeated  pregnancies  and  rapid  emaciation 
may  induce  the  condition,  since  they  both  tend  to  diminish  ihe 
abdomin:iJ  support  and  the  latter  causes  atrophy  of  the  surrounding 
fat.  Tight-lacing  and  injuries  to  the  loin  are  cited  as  causes. 
An  enlarged  and  diseased  kidney  may,  owing  to  its  weight,  tend  lo 
become  movable. 

Symptoms. — The  slighter  forms  of  mobility  cause  no  symptoms, 
but  if  the  excursion  is  free  more  or  less  severe  signs  may  be  jiresenl. 
The  patient  complains  of  a  sense  of  weight  and  dragging  in  the  loin 
and  abdomen,  which  is  aggravated  on  movement.  There  is  some 
pain,  which  is  often  paroxysmal  and  may  be  very  severe.  Vomiting 
and  dyspeptic  symptonas  arc  not  uncommon,  and  there  may  be 
frequency  of  micturition.  The  urine  is  normal,  provided  the 
kidney  be  not  diseased,  but  occasionally  there  may  be  a  little 
albumen,  or  even  blood,  jirohably  due  to  temporary  congestion  of 
the  organ  from  partial  twisting  of  its  pedicle.  Temporar)-  hydro- 
nephrosis has  been  induced  by  twisting  of  the  ureter.  The  patient 
may  herself  be  quite  conscious  of  the  presence  of  a  movable  tumour 
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in  the  abdomen,  and  on  palpation  the  kidney  will  be  found  to  slip 
away  from  between  the  hands  placed  one  behind  and  one  in  front  of 
its  normal  positiun  in  the  loin.  It  may  be  pushed  towards  the  pcUT5 
or  the  middle  line,  and  its  characteristic  shape  may  be  plainly  felt. 
On  pressure,  pain  :ind  nausea  are  often  complained  of.  A  fioaiing 
kidney  is  sometimes  enlarged  from  chronic  congestion.  As  the 
organ  lies  in  the  luin,  respirator)'  movements  may  be  distinctly  con- 
veyed to  it  by  the  liver  or  spleen.  If  the  kidney  is  not  in  the  loin 
this  region  may  be  found  to  be  somewhat  flattened  and  distinctly 
resonant  on  percussion. 

The  annoyance  caused  by  the  condition  varies  within  the 
widest  limits.  The  synii>toms  arc  liable  to  exacerbation  during 
the  menstrual  period,  or  after  exertion,  and  are  usually  in  some 
degree  proportional  to  the  neurotic  tendencies  of  the  patient. 
Partial  twisting  of  the  pedicle  may  give  rise  to  acute  attacks 
of  pain. 

Treatment.^If  them  obility  causes  inconvenience,  an  abdominal 
belt  and  pad  designed  to  keep  the  kidney  in  its  place  may  be 
tried,  but  the  result  is  usually  disappointing,  and  in  some  cases  the 
pressure  of  the  pad  cannot  be  borne.  If  this  be  so,  and  the  symp- 
toms are  sufficiently  severe  to  warrant  operation,  nephrorrhapliy 
should  be  performed,  the  precaution  being  taken  of  examining  llie 
exposed  kidney  for  stone,  especially  if  the  pain  has  been  severe 
and  blood  has  been  found  in  the  urine.  The  operation  is  described 
on  p.  531. 


THE   DIAGNOSIS   OP   A   RENAL   ENLARGEMENT 

Clinically  any  enlargement  of  the  kidney  is  spoken  of  as  a 
renal  "tumour."  The  renal  origin  of  an  abdominal  tumour  may 
be  diagnosed  if  the  following  conditions  arc  present: — 

It  is  situated  in  the  lumbar  region  and  tends  to  grow  forwards  to- 
wards the  abdominal  cavity,  and,  if  large,  to  cause  some  flattening  or 
even  bulging  of  the  flank,  but  it  does  not  produce  a  swelling  bulging 
backwards.  The  abdominal  tumour  may  be  made  more  prominent 
by  pressure  from  behind  (bi-manual  palpation),  but  the  hand  ciinnot 
define  the  posterior  border  of  the  mass,  which  seems  to  be  con- 
tinuous with  the  spine,  towards  which  it  extends,  nor  is  there  any 
resonance  posteriorly.  The  enlargement  is  rounded  and  has  no 
sharp  edge  or  notch  in  its  anterior  border.  Its  long  axis  lies  from 
above  down,  and  not  transversely.  The  colon  lies  in  front,  and 
hence   a   band  of  resonance   may  be  present,  passing   vertically 
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downwards  over  the  enlargement,  or  the  bowel  may  be  distinctly 
felt  by  pal[^ation. 

There  is  often  decided  raobiHty  on  resf)iration,  as  the  organ  is 
pushed  down  by  the  livev  or  spleen  according  lo  the  side.  Except 
in  very  tliin  people  the  normal  kidney  cannot  be  felt,  and  hence  if 
it  can  be  matfe  out  it  is  good  evidence  of  its  enJargement. 

An  examination  of  the  urine  usually  affords  strong  corroborative 
evidence  of  the  diagnosis  of  renal  tumt>ur  by  revealing  the  presence 
of  pus,  blood,  or  other  abnormal  ingredients;  but  it  is  important  to 
remember  that  this  fluid  may  be  quite  healthy,  as  in  cases  of  hydro- 
nephrosis with  complete  blocking  of  the  ureter,  or  large  cysts  growing 
in  connection  with  the  healthy  kidney.  Finally,  the  history  of  the 
case  will  necessarily  assist  in  forming  a  correct  diagnosis. 


HYDRONEPHROSIS PYONEPHROSIS 

Hydro-nephrosis  is  to  be  regarded  as  a  retention  cyst  formed 
by  dilatation  of  the  pelvis  of  the  kidney  and  its  calyces,  with  more 
or  less  pressure  atrophy  of  the  kidney  due  to  chronic  obstruction 
to  the  free  passage  of  urine.  When  this  is  associated  with 
suppurative  pyelitis  ihe  resulting  tumour  contains  putrid  urine  and 
pus,  and  the  condition  is  known  as  pyonephrosis. 

Causes. — .\cquired  hydro-nephrosis  and  pyo-ncphrosis  may  be 
due  to  any  form  of  obstructive  disease  situated  in  the  urinarj-  tract ; 
most  usually  a  calculus  in  the  pelvis  of  the  kidney  or  in  the  ureter 
is  the  cause. 

Hydro-nephrosis  is  more  common  in  women  than  men,  owing 
to  their  grerUtr  liability  to  stone  and  to  the  frequency  of  disease 
of  the  pelvic  organs  wliich  may  entail  pressure  on  the  ureter  from 
without.  While  this  statemeritj  however,  is  true  from  a  cliincal 
standpoint  it  is  not  so  in  reality,  since  in  rases  of  neglected  stricture 
or  enlarged  prostate  slight  degrees  of  hydro-nephrosis  are  very 
common. 

Temporar>'  slight  degrees  of  this  condition  may  follow  injury  to 
the  kidney  from  obstruction  produced  by  a  blood  clot  in  the  ureter, 
or  from  partial  occlusion  due  to  twisting  of  the  ureter  of  a  movable 
kidney. 

The  occurrence  of  pyelitis,  and  hence  of  pyo-nephrosis,  may  be 
due  to  mechanical  irriialion  by  a  stone,  to  tuberculai  disease,  or  to 
the  spread  of  inflammation  from  the  bladder. 

Congenital  hydro-nephrosis  is  sometimes  met  with,  and  is  due 
to  twisting  or  occlusion  of  the  ureter,  to  narrowing  of  the  urethra. 
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or  to  hs  being  imperforate.  Such  a  condition  is  not,  howLncr. 
certain  to  ocriir  in  early  life,  provided  there  l>e  some:,  though 
inefficient,  means  of  escape  for  the  urine. 

Morbid  anatomy. — The  degree  of  distension  depends  upon 
the  duration  and  completeness  of  the  obstruction.  In  the  great 
majority  of  c^ses  it  is  quite  inefficient  to  produce  any  clinical 
sym]>toms,  although  the  surgeon  infers  its  presence  from  ihc 
circumstance  of  continued  oV>st ruction. 

Wliether  the  affeciiun  be  unilateral  or  bilateral  depends  upon 
the  position  of  the  obstruction.      In  cases  of  stricture,  enlargement 

of  the  prostate,  or  disease  of  the 
bladder,  both  kidneys  will  be  affected 
If,  however,  a  tumour  of  the  bladder 
implicates  the  orifice  of  one  ureter 
thvU  kidney  only  will  suffer.  The 
pelvis  and  calyces  of  the  kidney  arc 
at  first  merely  dilated  and  the  renal 
substance  is  practically  unaltered, 
although  the  apices  of  the  pyramids 
may  be  flattened-  In  the  course  of 
time  the  medullary  substance  becomes 
absorbed,  and  in  advanced  cases  the 
sclerosed  cortical  substance  shares  a 
like  fate,  only  patches  of  it  remaining 
beneath  the  thickened  and  much 
dilated  capsule.  Ultimately  the  whole 
organ  is  represented  by  a  large, 
loculated,  dense  walled  cyst  traversed 
by  thickened  septa  but  retaining  more 
or  less  the  general  reniform  shape  (Kig.  161),  If  the  case  is  one 
of  simple  hydru-nephrosis  the  interior  of  the  cyst  may  be  quite 
smooth  and  polished,  but  in  the  majurity  of  advanced  cases  pyelitis 
has  ensued  and  suppurative  inflammation  is  present.  A  hydro- 
nephrosis may  as.sume  enormous  proportions  and  almost  fill  the 
alxlomen.  The  fluid  contents  vary  according  to  circumstances. 
It  may  V>e  ordinar)'  urine  but  of  low  sjjecific  gravity  and  with 
diminished  urea  and  salts,  or  it  may  be  urine  and  muco-pus,  which 
is  sometimes,  especially  in  calculous  cases,  very  offensive  and  loaded 
with  phosjihates.  In  the  more  chronic  cases  of  hydro- nephrosis 
the  fluid  is  little  more  than  water  and  sodium  chloride. 

Sig^ns.  —  Hydro-nephrosis  only  causes  symptoms  when  the 
tumour  attains  a  considerable  size,  although   of  course   the  con 


Fio.  161. — Hy«Jr>>-in:phro«i  wiih  atrophy 
of  the  rioki  »ttb«Uuice  {FollbiX 
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dition  causing  the  obstruction  may  attract  attention.  At  first  the 
tumour  may  increase  pretty  rapidly  in  size,  but  as  the  secreting  sub- 
stance becomes  absorbed^  and  hence  the  quantity  of  fluid  poured  out 
is  diminished,  the  increase  is  less  rapid,  ami  uUimatdy  may  come 
to  a  standstill.  The  renal  tumour  may  \)G  distinctly  fluctuating,  or 
may  only  convey  a  feeling  of  elasticity.  Pain  varies  much  ;  some- 
times there  is  nothing  but  a  heavy  dragging  or  dull  aching,  at 
others  the  pain  is  wry  severe.  If  the  tumour  is  very  large,  vomit- 
ing and  dyspeptic  symptoms  are  likely  to  occur  and  constipation 
from  pressure  on  the  colon  is  common.  The  quantity  of  urine 
passed  is  diminished,  and  it  may  be  unhealthy,  according  to  the 
cause  of  the  obstruction. 

It  often  happens  that  the  size  of  a  hydro-nephrosis  varies  from 
time  to  time  owing  to  a  partial  yielding  of  the  oljstruction  ;  when 
this  occurs  the  pain  is  lessened  and  the  quantity  of  urine  passed  is 
quickly  increased,  as  the  tumour  diminishes  in  size. 

In  cases  of  pyo-nephnjsifi  the  symptoms  are  practically  those  of 
calculous  pyelitis,  with  which  is  often  associated  hectic  fe\'er  and  its 
accompanying  constitutional  dijiturbance.  Pyo-ncphrosis  may  open 
on  the  loin,  into  one  of  the  hullow  viscera,  into  the  lung,  or  the 
peritoneal  cavity. 

Treatment. — The  removal  of  the  cause  is  plainly  indicated, 
but  by  no  means  always  possible.  If  it  can  be  done  the  hydro- 
nephrosis will  soon  pass  away.  The  cyst  may  be  dealt  with  by 
aspiration  or  by  incision  and  drainage.  Aspiration  Ls  only  of 
permanent  service  if  the  obstruction  is  of  a  temporary  nature  {r^. 
twisted  ureter),  and  consequently  its  application  is  ver)'  limited. 
The  needle  should  be  thrust  into  the  tumour  midway  Ijetwecn  the 
lait  rib  and  the  iliac  crest  about  opposite  the  point  of  junction  of 
the  anterior  fourth  with  the  second  fourth  of  the  iliac  crest,  unless 
the  circumstances  of  the  case  indicate  some  other  spot  as  being 
more  suitable. 

Nephrotomy  is  the  usual  treatment ;  it  affords  effectual  drainage, 
and  hence  relief,  and,  moreover,  is  usually  necessary  for  the  removal 
of  the  cause. 

The  operation  ot  nephrotomy  is  described  on  p.  532. 

If  the  cause  of  the  obbtruction  cannot  be  removed  a  per- 
manent urinary  fistula  will  result.  This  may  nut  occasion  any 
great  inconvenience,  but  should  it  do  so  the  kidney  must  b^ 
removed. 
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PERI-NEPHRITIC   ABSCESS 


Causes.— ^Suppuration  round  the  kidney  may  be  due  to  injmy 
or  disease  of  the  organ.  It  is  not  uncommon  in  association  with 
tubercular  or  calculous  pyelitis  and  malignant  disease.  Injury  of 
the  ureter  with  urinary  eUravasation,  and  operations  on  the  kidnq- 
may  also  excite  suppuration. 

Peri-nephritic  suppuration  may  also  be  due  to  the  gradual 
burrowing  of  an  abscess  which  has  its  origin  in  some  distant  pan, 
t.^^.  pcri-typhilitis  or  pelvic  mischief. 

Symptoms. — -The  advent  of  suppuration  will  in  most  cases  be 
preceded  by  definite  sym|)loms  produced  by  the  condition  causing 
it  Before  suppuration  has  actually  occurred  the  signs  may  be 
very  equivocal.  If  the  process  is  acute  there  will  be  the  usual 
constitutional  symptoms  of  acute  suppuration  with  rise  of  tempera- 
ture. The  presence  of  the  pus  causes  throbbing  pain  which  is 
often  very  severe  and  radiates  along  the  branches  of  the  lumlar 
plexus  as  in  renal  colic.  Examination  will  show  fulness  and  swell- 
ing in  the  lumbar  region,  and  as  the  abscess  increases  in  size  a 
distinct  fluctuating  tumour  results. 

If  the  peri-renal  inflammation  is  dependent  on  disease  of  the 
orgnn  there  will  be  characteristic  changes  in  the  urine,  but  if  it  is 
of  primary  origin  this  fluid  will  be  normal.  A  peri-renal  abscess 
tends  to  burrow  widely  and  may  eventually  burst  into  the  peritoneal 
cavity,  the  ureter,  one  of  the  hollow  viscera,  into  the  chest,  or 
externally  ;  sometimes  it  burrows  into  the  iliac  region  or  the  pelvis. 

Treatment. — Before  the  presence  of  pus  is  certain  the  patient 
should  be  kept  at  complete  rest ;  hot  fomentations  must  be  applied  lu 
the  loin,  and  the  bowels  acted  on  by  saline  aperit-nts  in  the  ho^>e  of 
averting  suppuration.  When  once  pus  has  formed,  no  time  should 
be  lost  in  laying  open  the  absct»ss  by  a  transverse  incision  in  the 
loin.  The  pus  will  usually  be  found  behind  the  kidney,  which 
should  be  carefully  examined  with  the  view  of  discovering  the 
cause  of  the  mischief  and  of  removing  this  if  po.ssible.  A  fuH-sizcd 
drainage-tube  is  to  be  inserted  and  kept  in  until  the  discharge  has 
practically  ceased.  In  cases  where  the  abscess  has  originated  at  a 
distance  ((^.^.appendicitis)  the  position  of  the  incision  will  vary  accord- 
ingly and  the  treatment  appropriate  to  the  cause  must  be  adopted. 


PYF.LO-NEPHRITIS — "SURGICAL    KIDNEY 

Causes. — Inflammation  of  the  pelvis  and  interstitial  connective 
tissue  of  the  kidney  may  be    due    to   a  local  irritant,  such  as  a 
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calculus,  or  it  may  arise  by  extension  upwards  from  the  lower 
urinary  tract  in  cases  of  urinary  obstruction  from  whatever  cause 
arising.  It  may  also  be  consecutive  to  spinal  injury  or  disease. 
In  surgical  practice  these  inflammatory  conditions  are  usually 
slowly  induced,  but  when  once  the  kidney  is  the  seat  of  interstitial 
nejihritis,  the  inflammation  may  be  given  a  sudden  im|)etus  by 
the  inviisiim  of  micro-or!j;anisms  along  the  ureter  and  (enninate  in 
diffuse  suppuration  and  death  in  a  few  days  (see  Urinary  Fever, 

Cases  of  pyelo-nephritis  also  arise  in  connection  with  the  acute 
fevers  and  any  general  infective  process,  but  such  more  usually 
come  under  the  care  of  the  physician. 

Morbid  anatomy. — Chronic  interstitial  nephritis  and  pyelitis 
are  characterised  by  dilatation  of  the  renal  jielvis  with  enlargement 
of  the  kidney.  The  renal  substance  is  cirrhotic  owing  to  an 
increase  in  Ihe  amount  of  the  intcrtuUular  connective  tissue.  As 
the  dilatation  of  the  pelvis  proceeds  the  pyramids  become  gradually 
absorbed,  and  ultimately  a  thin  layer  of  cirrhotic  cortex  may  alone 
represent  the  secreting  substance.  If  the  cause  indut-ing  these 
changes  be  removed  they  cease  and  the  gradual  contraction  of  the 
newly-formed  scar  tissue  leads  to  a  diminution  in  the  size  of  the 
diseased  organ  {cktUridal  kidney). 

At  any  time  a  septic  element  may  be  introduced  into  the  case 
and  acute  nephritis  with  numerous  small  areas  oF  sujipuration  will 
result.  The  septic  organisms  find  their  way  up  the  ureter  from  the 
bladder.  It  is  by  this  means  that  obstr^ictive  urinary  trouble  so 
frequently  proves  fatal  in  the  absence  of  skilled  treatment.  The 
kidney  is  enlarged,  soft,  friable,  and  deeply  congested ;  the  surface 
of  section  is  spotted  and  streaked  with  pale  areas  of  suppuration, 
and  suppurative  pyelitis  is  present.  The  inflammation  extends  to 
the  ca[)sule  and  peri-nephritic  fat  which  may  also  be  the  seat  of 
suppuration. 

Symptoms. — The  symptoms  var\'  much  in  severity  according 
to  the  actual  ilcgrce  and  acuteness  of  the  mischief. 

In  chronic  cases  the  renal  affection  should  be  suspected  if  the 
urine  is  incTeased  in  amount,  is  of  low  specific  gravity,  and  contains 
but  little  albumen.  The  patient  often  complains  of  slight  adiing 
across  the  loins  and  his  general  health  is  im[)aired. 

When  subacute  or  acute  interstitial  nuphriiis  is  present,  but 
withuut  suppuration,  the  urine  may  present  the  same  changes.  The 
impairment  of  the  health  is  more  marked  ;  the  complexiun  becomes 
sallow,  the  appetite  fails,  and  languor,  headache,  and  drowsiness  are 


530 


MANUAL  OF  SURGERY 


our 


often  experienced  Sometimes  there  is  a  nigbi  rise  of 
and  aJI  the  signs  may  be  much  ;^gnrated  by  ixKtiiiiiientatioa  ol 
the  (irethrx  Thei>e  symptoms  may  last  for  a  long  tine;  aad  ibea 
the  patient  slowly  improves  with  the  subsidence  of  the  process,  or 
acute  inflammation  may  supervene.  This  will  be  mvked  bf  a 
rigor,  which  is  frequently  repeated,  and  a  rise  of  temperanire  of 
from  4°  to  6""  F.  The  fever  may  remain  continuousJ/  b^h  or 
may  be  intermittent  There  is  pain  across  the  loins^  and  the  urine, 
maintaining  its  usual  amount  until  just  before  death,  is  loaded  with 
pus  and  often  very  offensive.  Health  and  strength  rapidly  fail; 
there  is  marked  pallor,  emaciation,  rapid  pulse,  dry  toogu^  and 
profuse  sweats.  The  boweb  are  irregular,  sometimes  constipated, 
at  others  relaxed  As  the  end  approaches  the  complexion  often 
assumes  a  greyish  tint,  the  languor  and  drowsiness  increfise  and 
deepen  into  coma  a  few  hours  before  death.  A  fatal  termination  is 
almost  inevitable ;  it  may  occur  within  two  or  three  days  or  be 
postponed  for  as  many  weeks.     Recover)*  is  extremely  rare. 

Treatment. — These  serious  affections  would  not  occur  pro- 
vided proper  treatment  was  adopted  sufficiently  early  in  alt  cases  of 
obstructive  disease,  and  hence  preventive  treatmciU  lies  in  thi& 
The  curative  measures  are  described  under  Urinary  Fever,  p.  510. 


d 


TUBERCULAR    KIDNEY 

Tubercle  of  the  kidney  may  occur  from  the  upward  extension 
of  tubercle  of  the  lower  urinary  tract,  as  part  of  general  tuberculosis, 
or  it  may  originate  as  a  primary  condition  affecting  either  the  renat' 
sulwtance  or  the  pelvis  of  the  organ.  The  disease  is  rather  more 
coniiiioti  in  males  than  females  and  usually  occurs  in  youth  or  early 
adult  life. 

Morbid  anatomy. — Tubercle  commonly  implicates  both 
kidneys  but  not  in  equal  degree.  When  it  begins  in  the  renal 
substance  the  bases  of  the  pyramids  and  the  adjacent  cortex  are 
usually  first  aff"ected,  and  as  the  nodules  break  down  and  coalesce 
the  area  of  disease  becomes  extensive  and  the  softened  patches 
discharge  into  the  pelvis  and  excite  pyelitis.  The  kidney  is  en- 
larged and,  eventually,  may  become  converted  into  a  large  pyo- 
nephrosis containing  curdy  pus  with  cheesy  material  which  may  more 
or  less  block  the  ureter.  The  capsule  of  the  organ  is  considerably 
thickened,  and  the  iiidnnimalion  tends  to  spread  to  the  peri-rcual 
fat ;  peri-nephritic  suppuraiinn  sometimes  occurs. 

Symptoms. — When  the   disease   is  sufficiently  advanced   to 
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cause  symptoms,  they  are  very  similar  to  those  occasioned  by 
calculous  pyelitis,  and  there  may  be  aciditional  evidence  of  tuber- 
cular diseaiic  of  other  parts.  It  is  important  to  note  that  in  cases 
of  renal  tuberculosis  the  symptoms  are  often  referred  to  the  bladder 
with  such  consiancy  and  persistence  that  disease  of  this  viscus  may 
be  diagnosed.  The  pain  in  tuberculosis  may  or  may  not  he  severe, 
and  definite  attacks  of  colic  may  be  excited  by  the  passage  of 
cheesy  masses  along  the  ureter.  1'he  urine  contains  pus  and  curdy 
material  ;  the  pyuria  is  constant  and  is  not  liable  to  those  complete 
intermissions  which  are  so  important  a  diagnostic  feature  of 
calculous  pyelitis.  Hacmaturia  is  either  absent  or  trivial  in  amount. 
After  cenlrifugalisation  of  the  urine  the  tubercle  bacillus  may  some- 
times be  detected  and,  in  cases  of  doubt,  inoculation  of  a  guinea- 
pig  with  some  of  the  purulent  material  will  be  followed  by  tuber- 
cular infection.  As  the  disease  advances  a  renal  tumour  will  be 
present;  the  patient  fails  in  general  health  and  hectic  fever  sets  in 
as  in  tuberculous  disease  elsewhere.  The  quantity  of  urine  and  of 
urea  is  diminished  proportionately  to  the  amount  of  disease,  and 
if  bt>th  kidneys  are  extensively  affected  uraemic  poisoning  may 
terminate  the  case. 

Tubercular  kidney  is  a  most  serious  and  usually  fatal  disease, 
for  it  is  rarely  limited  to  one  kidney,  and  consequently  complete 
eradication  of  the  mischief  by  nephrectomy  can  seldom  be  performed. 

Treatment.— The  general  treatment  for  tubercular  disease 
must  be  enforced.  When  pyonephrosis  is  present,  relief  may  be 
afforded  by  nephrotomy  and  drainage,  but  this  should  not  usually 
be  done  if  the  patient  is  rapidly  losing  strength  and  obviously 
dying  of  widespread  iut)ercular  mischief. 

Nephrectomy  is  rarely  possible  in  view  of  the  involvement  of 
both  kidneys  and  possibly  the  presence  <j(  tubercle  elsewhere. 

CALCULUS    IN   THE    KIDNEY 

Causes.— Our  knowledge  of  the  fundamental  causes  which 
induce  the  formation  of  stones  in  the  kidney  is  at  present  imperfect, 
although  we  may  safely  assert  that  they  are  dependent  in  the  main 
upon  some  digestive  deficiency  and  changes  in  the  renal  epithelium. 
That  digestive  tmuble  is  at  the  bottom  of  the  mischief  seems  clear 
when  we  regard  that  process  as  a  .series  of  chemii;il  changes  which 
nut  only  convert  the  food-elements  into  substances  capable  of  ready 
absorption  for  the  use  of  the  tissues,  but  which  also  provide  for  the 
elimination  of  waste  products  in  a  form  suitable  to  the  economy. 
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We  know,  moreover,  that  calculus  is  especiallr  common  in  those 

of  a  gouty  disposition  and  in  overfed  and  dyspeptic  rhddreA 
Deficient  digestion  prevents  the  due  oxidation  of  uric  acid  into 
urea  and,  furthermore,  increases  the  amount  of  salts  present  in  the 
urine.  In  addition,  however,  it  must  be  admitted  that  there  b  also 
some  fault  in  the  renal  epithelium,  leading  to  a  deficiency  of  the 
power  of  elimination  ;  it  is  highly  probable  that  the  foundation  of 
the  calculus  is  laid  within  the  renal  epithelial  cells  (especially  those 
of  (he  straight  tubules),  and  that  it  is  only  when  a  certain  size  is 
attained  that  the  stone  escapes  into  the  pelvis  of  the  kidney,  cither 
to  pass  out  of  the  body  with  the  flow  of  urine,  or  to  remain  in  some 
part  of  the  urinar)'  tract  as  a  foreign  body  and  source  of  irritation. 

As  regards  general  etiology*  it  may  be  mentioned  that  stone  is 
much  more  common  in  men  than  women,  and  in  the  young  and 
old  ;  but  it  is  noticeable  that  the  social  conditions  of  life  present 
a  striking  contrast  in  the  case  of  the  young  and  old,  for  whereas 
stone  in  children  is  almost  confined  to  the  poor,  in  adults  it 
is  essentially  the  privilege  of  the  well-to-do.  Cadge  thinks  that 
stone  in  poor  children  is  due  to  the  absence  of  milk  m  the  diet 
In  some  cases,  no  doubt,  the  conditions  favouring  the  furmalioa  of 
calculi  are  hereditary. 

It  is  well  known  that  stone  is  very  common  in  India  and  in 
certain  other  geographical  areas;  this  proclivity  is  attributed  to  the 
nature  of  the  drinking-water. 

Varieties  and  effects. — Most  renal  stones  are  formed  of  uric 
acid,  many  of  oxalate  of  lime,  and  a  few  of  other  salts  (see  p.  548) ;  if 
the  stone  has  excited  pyelitis,  phosphates  will  be  deposited  on  its 
surface  and  in  its  crust.  Renal  calculi  are  usually  solitary  and 
confined  to  one  kidney,  chiefly  the  left,  but  sometimes  they  are  very 
numerous  and  may  be  bilateral.  In  shape,  size,  and  general  appear- 
ance [here  is  much  diversity  ;  if  the  stone  is  large  it  may  form  a 
more  or  less  complete  cost  of  the  pelvis  and  calyces,  in  which  ii  li«. 
A  small  stone  may  pa.ss  along  the  ureter  to  the  bladder  and  cscai>c 
by  the  urethra,  or  it  may  be  arrested  in  any  part  of  the  unnary 
tract.  If  the  stone  remains  in  the  substance  of  the  kidney  or  within 
a  calyx,  or  the  pelvis  of  the  kidney,  the  effects  it  will  produce  depend 
upon  a  variety  of  causes  ;  upon  its  size  and  shape,  the  roughness  or 
otherwise  of  its  surface  and,  especially,  upon  its  mobility.  In  some 
cxses  stones  are  found  post-mortem  firmly  embedded  in  a  more  or 
leis  healthy  kidney,  or  enclosed  in  a  dense  fibrous  envelope  formed 
of  the  thickened  capsule  with  little  or  no  renal  sulistance  left ;  in 
such  the  patient  may  never  have  complained  of  any  symptoms.     In 
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the  vast  majority  of  cases^  however,  the  chronic  irritation  excites 
pyelitis  and  suppuration,  and  if  the  stone  causes  obstruction  to  the 
free  escape  of  urine,  pyo  nephrosis  will  result. 

A  pyo-nephrosis  may  attain  a  ver)-  large  si/.e  as  stated  on  p.  516, 
and  may  burst  in  various  directions ;  occasionally  a  stone  has  been 
thus  discharged  through  the  loin  and  cure  has  resulted,  and  it  is 
surprising  that  surgeons  should  so  long  have  been  deterred  from 
the  operation  of  nephro-lithotomy  thus  clearly  indicated  by  Nature 
herself.  Although  in  some  few  cases  the  kidney  substance  is 
practically  healthy  this  will,  as  soon  as  pyelitis  is  set  up,  be  the  scat 
of  chronic  nephritis,  by  no  means  the  least  serious  effect  of  calculous 
disease. 

Clinical  history. — As  already  stated,  renal  calculus  does  not 
necessarily  cause  symptoms,  although  such  a  happy  event  is  verj*  rar6. 
The  symptoms  vary  much  in  severity  and  are  sometimes  so  equivocal 
that  the  real  nature  of  the  case  is  overlooked,  or  stone  may  be 
diagnosed  when  none  is  present.  A  history  of  renal  colic,  coupled 
with  other  signs,  is  of  suggestive  import. 

Renal  colle  is  the  term  applied  to  the  chain  of  s\-mptoms  caused 
by  the  passage  or  attempted  passage  of  a  stone,  blood  clot,  mass  of 
cheesy  material,  or  other  foreign  substance  along  the  ureter.  The 
onset  and  subsidence  of  these  symptoms  is  sudden  ;  the  attack  may 
last  for  an  hour  or  for  three  or  four  days,  but  when  thus  prolonged 
there  arc  remissions  in  the  symptoms.  The  patiefit  is  seized  with 
intense  pain,  which  is  distinctly  paroxysmal  ;  during  the  intervals 
he  is  comfortable.  The  pain  shoots  from  the  loin  towards  the 
umbilicus  down  to  the  penis  and  testicle  {which  is  retracted)  and 
often  to  the  inner  part  of  the  thigh — rarely  it  extends  to  the  leg 
and  even  to  the  foot.  The  area  of  radi.ntion  is  along  the  branches 
of  the  lumbar  plexus.  I 

The  pain  is  often  crushing  and  may  be  accompanied  by  a 
distinct  rigor  and  even  elevation  of  temperature ;  nausea  and 
vomiting   arc   common.       The    .secretion    of  urine   is  diminished  I 

and  the  patient  sweats  profusely  during  a  paroxysm  ;  when  the 
obstruction  has  passed  there  is  usually  a  profuse  flow  of  urine, 
and  he  may  be  quite  conscious  of  .something  having  "given  way*' 
and  dropped  into  the  htadder.  Attacks  of  renal  colic  may  be 
frefjuently  repeated,  either  because  other  stones  descend  or  because 
(as  with  gall-stones,  see  p.  371)  the  same  stone  makes,  as  it  were, 
frequent  but  ineffectual  attempts  to  escape  ;  this  is  to  be  suspected 
if  no  history  of  a  small  stone  having  been  voided  is  forthcoming, 
and  none  is  present  in  the  bladder. 
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Treatment  of  renal  colU. — At  the  commencement  of  an  attack 
the  bowels  should  be  acted  on  by  a  glycerine  enema,  and  the 
patient  placed  in  a  hot  bath  or  have  hot  fomentations  applied  to 
the  loin.  Pain  must  be  subdued  by  morphia  hypodermically  or,  tf 
this  fails,  by  the  inhalation  of  chloroform,  which  should  not  be 
pushed  to  complete  general  ana^thesia-  The  patient  should  be 
encouraged  to  drink  plenty  of  water  or  barley-water,  and  diuretics, 
such  as  the  citrate  of  potash,  may  be  freely  given  to  increase  the  rw 
a  ter^o  and  so  facilitate  the  passage  of  the  stone. 

When  the  attack  is  over  the  patient  should  be  instructed  to  note 
carefully  if  he  passes  a  small  calculus  per  uretkram-,  and  should  he 
do  so  he  should  preserve  it  in  order  that  its  nature  may  be  deter- 
mined. Should  no  calculus  be  passed  and  signs  of  vesical  irritation 
manifest  themselves  the  bladder  must  be  examined  with  the  sound 

<l>-  553)- 

Symptoms  of  stone  in  the  kidney — Pain. — In  addition  to 

pos.siblc  attacks  of  renal  colic  the  patient  usually  complains  of  a 
dull,  heavy,  aching  pain  in  the  loin  which  may  radiate  along  the 
lumbar  plexus  and  is  liable  to  exacerbations,  especially  after  violent 
exercise.  The  pain  is  sometimes  very  severe,  especially  when  ilic 
patient  is  jolted  as  in  driving;  occasionally  stooping  excites  it.  It 
is  important  to  remcinljcr  that  in  rare  cases  the  pain  is  referred  to 
the  opposite  kidney,  and  is  so  often  referred  to  the  bladder  that  an 
examination  of  this  becomes  necessary. 

HssmatuHa. — As  a  rule  calculus  in  the  kidney  excites  but  little 
hiemorrhage,  although  this  may  be  a  marked  symptom  if  the  stone 
be  rough  and  freely  movable ;  it  is  liable  to  be  increased  by 
exercise.  Blood  may  never  be  passed,  or  only  in  such  slight 
quantities  th:it  the  microscope  is  necessary  for  its  detection.  The 
blood  is  iinimalely  mixed  with  the  urine. 

Pyuria.— Wlien  pyelitis  is  present  the  urine  will  contain  pus  or 
muco-pus.  The  amount  of  pus  may  be  small  or  large  and  often 
varies  from  time  to  time,  indeed  for  .some  days  the  urine  (which  is 
usually  acid)  may  be  practically  free  from  it. 

IntermiLtcnt  pus  in  acid  urine  practically  always  indicates  uni- 
lateral pyelitis,  and  since  this  is,  with  few  exceptions,  due  to  calculus, 
it  must  be  regarded  as  a  most  important  diagnostic  sign.  It  is  not 
uncommon  to  fmd  that  the  teniporar)'  absence  of  pus  fn^m  the  urine 
is  accompanied  liy  a  considerable  increase  in  the  pain,  and  its  re- 
appearance by  a  diminution  ;  this  is  to  be  explained  by  the  c;d(  ulus 
shifting  its  position  and  temporarily  blocking  the  ureter,  the 
accumulation  of  pus  and  urine  behind  the  obstruction  produces 
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tension  and  consequently  ihe  distress  is  increased.  The  pus-IaUcn 
urine  is  sometimes  extremely  offensive,  and  may  resemble  pea- 
soup. 

Frequency  of  micturition  may  or  may  not  he  experienced. 

Quantity  of  urine  and  urea. — The  quantity  of  urine  may  be 
diminished,  but  is  sometimes  increased  if  chronic  nephritis  be 
present.  Provided  the  kidney  be  not  much  damaged  or  the  henlthy 
organ  takes  on  its  work,  the  daily  excretion  of  iirt*a  will  he  up  to  the 
normal.  If  this  should  fall  much  below  the  standard  it  is  evidence 
that  the  kidneys  are  incapable  of  pertbmiing  their  function  to  the 
full,  and  hence  may  strike  work  if  by  operation  one  is  still  further 
damaged. 

Examination  of  the  al>domen. — If  a  large  pyo-nephrosis  is 
present  the  renal  tumour  will  be  detected  without  difficulty;  but  in 
many  cases  the  distension  is  insufficient  to  give  rise  to  a  definite 
enlargement,  especially  if  the  patient  be  fat.  In  nearly  all,  however, 
there  is  some  tenderness  or  even  actual  pain  on  pressure  in  the 
renal  region,  which  may  excite  a  feeling  of  nausea.  Increased 
resistance  as  compared  with  the  other  side  is  a  usual  and  suggestive 
sign.  In  very  thin  people  a  large  stone  has  occasionally  been  felt 
or  multifile  stones  have  been  felt  to  grate  one  against  the  other; 
such  a  thing,  however,  must  be  regarded  as  a  clinical  curiosity,  for 
it  is  well  known  how  difficult  it  is  to  feel  even  a  large  stone  in  the 
renal  substance  when  the  kidney  is  actually  exposed.  Occasionally 
a  renal  stone  may  be  detected  by  the  X  rays,  l^ut  the  absence  of  its 
shadow  in  the  negative  does  not  prove  its  absence  from  the  kidney. 
Compensator)'  hypertrophy  of  the  healthy  kidney  may  cause  an 
increase  in  size  which  can  be  appreciated  by  palpation. 

Constitutional  disturbance. — It  is  often  surprising  how  little 
impairment  of  the  htalth  can  be  observed  in  a  patient  who  for 
years  has  suflTercd  from  calculous  pyelitis  and  has  been  in  the 
habit  of  passing  large  <]uantities  of  pus  ;  indeed  the  majority  of 
patients  with  stone  in  the  kidney  are  in  good  health.  Constant 
pain,  the  presence  of  a  large  pyo-nephrosis,  which  occupies  the 
abdomen,  are  likely  to  be  accompanied  by  failure  in  general 
nutrition,  nausea,  dyspepsia,  and  perhaps  (especially  if  decomposi- 
tion sets  in)  by  hectic  fever.  The  grave  symptoms  which  may 
be  induced  by  a  stone  impacted  in  the  ureter  will  be  presently 
mentioned. 

Diagnosis. — It  is  by  no  means  uncommon  that  an  operation  is 
uiulcrtaki.n  for  the  removal  of  a  renal  calculus  and  none  is  found. 
The   frequency   of  this  occurrence  is   sufficient   evidence  of   the 
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difficulties  which  may  .surround  the  diagnosis.  It  has  been  already 
Slated  that  the  symptoms  may  be  referred  to  the  opposite  side,  and 
if  any  reasonable  doubt  exists  as  to  the  kidney  which  is  affected,  the 
cysioscopic  examination  and  catheterisation  of  the  ureters  may  sen'e 
to  locate  the  mischief. 

A  highly  acid  state  of  the  urine,  such  as  may  occur  in  gouty 
persons,  and  the  passage  of  large  (|uantitics  of  uric  acid  or  other 
salts  may  excite  symptoms  very  bimilar  to  those  of  calculus  before 
pyelitis  has  set  in.  Such  symptoms,  however,  usually  subside  if  the 
patient  be  carefully  dieted  and  be  given  alkaline  and  diuretic 
drinks. 

Tubercular  pyelitis  is  also  likely  to  be  mistaken  for  that  induced 
by  calculus  ;  but  the  jtyuria  is  constant,  caseous  material  may  be 
passed  and  sometimes  the  bacillus  may  be  found  {p.  521);  more- 
over, both  kidneys  arc  usually  affected  and  the  patient  not  only  fails 
in  health  but  also  shows  other  manifestations  of  tubercle. 

Ap])endicitis  accompanied  by  chronic  abscess  extending  upwards 
round  the  kidney  may  be  differentiated  by  the  history,  by  the  pre- 
dominant intestinal  symptoms,  and  by  the  absence  of  abnormal 
features  of  the  urine. 

Early  spinal  caries,  gall  stones  with  distension  of  the  gall  bladder, 
and  other  conditions  have  bc*en  mistaken  for  renal  calculus. 

The  diagnosis  of  the  renal  tumour  is  given  on  p.  514. 

Treatment.^ — In  all  cases  in  which  a  patient  exhibits  signs 
connected  with  his  urinary  organs  which  indicate  a  tendency  to  the 
formation  of  calculi  it  is  of  great  importance  to  carefully  regulate 
the  diet  and  general  habits  of  life  so  that  the  liability  may  be 
reduced  to  a  minimum.  It  has  already  been  stated  (p.  521)  that 
ihe  fundamental  causes  leading  to  the  formation  of  calculi  are  to  be 
sought  in  some  digestive  deficiency,  and  hence  this  function  must 
be  carefully  supervised.  In  those  passing  large  quantities  of  uric 
acid  the  diet  must  be  simple,  plentiful  but  not  excessive,  and 
should  not  contain  too  much  nitrogenous  food-  The  bowels  must 
be  regulated  and  the  action  of  the  kidneys  promoted  by  alkaline 
drinks,  diuretics  such  as  the  citrate  and  acetate  of  potash,  hot  water 
in  the  morning  and  at  night,  the  use  of  liihia  water  and  some  form  of 
saline  aperient  water.  Bui  little  alcohol  should  be  allowed.  The 
patient  should  take  regular  daily  exercise.  Oxaluria  demands  a 
more  generous  diet  and  more  liberal  allowance  of  alcohol ;  foods 
such  as  acid  fruits,  salad,  dr.,  which  are  rich  in  oxalates  should  be 
partaken  of  sparingly  or  abstained  from, 

Sui*g'lcal  treatment. — When  the  diagnosis  of  stone  has  been 
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de6nitely  arrived    at    no  time  should    be  lost  in  undertaking   its 

removal.  Delay  is  useless,  moreover  it  is  dangerous ;  to  wait  in 
the  vain  hope  of  the  stone  passing  ptr  vias  naturalesy  or  to  attempt 
to  dissolve  it  by  drugs  or  waters,  is  to  postpone  the  inevitable  and 
to  buoy  up  the  jiatienl  with  hopes  the  falsity  of  which  time  will 
surely  prove.  Nephro  lithotomy  is  in  itself  a  safe  and  sueeessful 
operation,  but  circumstances  may  render  it  highly  dangerous,  and  in 
this  respect  the  comparative  soundness  or  otherwise  of  the  kidney, 
which  may  bo  judged  of  by  the  histor)-  of  the  case,  the  general 
condition  of  the  patient,  the  state  of  the  urine,  and  especially  by  the 
daily  amount  of  urea  excreteil,  has  an  important  significance. 

In  some  cases  a  pyo-ncjihrotic  kidney  is  practically  non-existent 
as  a  kidney,  and  its  ultimate  removal  may  become  necessaiy  (see 
Nephrectomy,  p.  534). 


CALCULUS   IN   THE   URETER 

A  calculus  may  become  imparted  in  the  ureter  at  one  of  the 
following  situations  : — { 1 )  .\bout  two  inches  from  its  commencement ; 
(a)  where  it  crosses  the  iliac  vessels; 
or  (3)  as  it  passes  through  the  bladder 
wall  (Fig.  162).  The  severity  uf  the 
symptoms  will  depend  upon  the  degree 
of  obstruction  which  the  stone  occa- 
sions;  if  this  is  only  partial  there  will 
be  pain  in  the  loin  and  along  the 
ureter,  especially  at  one  spot ;  it  is 
often  paroxysmal  in  character  as  in 
renal  colic;  the  signs  of  pyo-nephrosis 
soon  make  their  appearance.  If  the 
obstruction  be  com[ilctc  the  symptoms 
arc  more  urgent,  and  ura^rnic  puisaning 
will  occur  if,  xs  is  sometimes  the  case, 
both  ureters  are  blocked.      Examina-   Fig.  iSx— a  clcuim  impacted  in  th« 

tinn     rS    \\\i^    hUjlil.T    mnv    H»'frM'r     iKm  '"'**^  "^"^  "f  tlic  riplii  ureter  (from 

lion   01   me   oiatKicr  ma>   otteci   mt        a^,«liIlM;Iiltl  the  wtMmiixvcr  Ho*. 

end   of   the  stone   projecting   at   the 

orifice  of  the  ureter  or  it  may  be  felt 

by   rectal   or  vaginal  examination  \    when    it    is    impacted  higher 

up  the  seat  of  the  pain,  which  is  much  aggravated  by  abdominal 

pali>ation,  will  suggest  its  situation. 

Treatment. — Provided   the  symptoms  are  not  urgent,   time 
should  be  allowed  in  the  hope  that   the   calculus  will   eventually 


pit.1l  Mii^riim,  Ng,  834.     l>rawn  by 
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pass.  If  active  treatment  is  demanded  the  situation  of  the  st<ti:c 
must  determine  the  course  to  be  pursued.  If  it  is  impacted  at  ih: 
vesical  orifice  it  may  be  broken  up  and  extracted  piecemeal  by  fine 
forceps  after  the  bladder  has  been  opened  above  the  pubes ;  in 
women  it  may  be  reached  after  the  urethra  has  been  fully  dilatnj, 
or  by  an  incision  through  the  vaginal  wall.  If  the  stone  is  at  ihc 
upper  end  of  the  ureter  the  kidney  must  be  o{»ened  and  an  attempt 
made  to  extract  it  with  forceps  or  press  it  backwards  towards  the 
renal  pelvis  with  the  fingers;  should  this  fail,  the  ureter  must  be 
exposed  and  incised  and  the  stone  shelled  out ;  the  ureter  need  not 
be  sutured.  A  ailculus  impacted  near  the  brim  of  the  pelvis  should 
be  cut  down  upon  by  an  incision  similar  to  that  for  ligature  of  the 
common  iliac  artcr>'.  If,  however,  all  attempts  at  removal  fail, 
nephrectomy  is  the  only  resource. 


NEW   GROWTHS   OF  THE    KJONEY 


4 

etwrth     ^ 


Innocent  tumours  of  the  kidney  arc  occasionally  met 

poU-morUm^  but,  witli  the  exception  of  the  villous  papilloma,  whtth 
sometimes  grows  in  the  pelvis  of  the  organ,  they  do  not  give  rise 
to  symptoms. 

Fibro-myomata,  adenomata,  and  angrelomata  arc  those  which 
may  be  specially  mentioned ;  they  grow  in  the  substance  of  the 
organ,  are  encapsuled,  and  never  attain  a  large  size. 

Villous  papilloma  exactly  like  that  met  with  in  the  bladder 
occasionally,  though  rarely,  grows  within  the  pelvis  of  the  kidney, 
and  causes  symptoms  sinular  to  those  of  calculous  pyelitis,  but  i* 
frequently  associated  with  severe  hsematuria.  Particles  of  the 
growth  may  be  detected  in  the  urine.  These  tumours  may  excite 
pyelitis  and  pyo-nephrosis,  especially  if  they  partially  block 
ureter.  Papillomata  may  be  removed  by  exposing  the  kidney 
opening  up  its  pelvis  from  behind. 

Malignant    tumours. — Glandular    carcinoma   and    vanous 
forms  of  sarcoma  may  occur  in  the  kidney  as  primary  or  second- 
ary growths.     Primary  sarcomata  are  often  mixed  with  voluntary 
muscular    tissue    (rhabdomyoma),       Primar)'    malignant     disease   is 
usually  met  with  in  young  children,  hut  may  occur  in  adults; 
affects  the  right  rather  than  the  left  kidney.     These  tumours 
with   great   lapidity,  and   may  extend   into   and   blocJc  the  ureter. 
Profuse   h.'cmaturia,  pain,  general   failure   of  the   health,   and 
presence  of  the  renal  tumour  arc  the  diagnostic  features.    The 
radiates  over  the  abdomen  and  towards  the  groin,  and  may  be 
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distinctly  colicky  nature,  especially  if  the  growth  extends  into  the 
ureter  or  this  becomes  blocked  by  a  blood-clot.  The  urine  contains 
blood  and  pus,  and  sometimes  ihe  cells  of  the  growth  may  be  found. 
Frt-'fiuency  of  micturition  is  usually  present,  and  as  th^  tumour  in- 
creases in  size  dyspeptic  symptoms  with  vomiting  and  constipation 
are  vcr)*  troublesome.      Peri-ncphritic  abscess  sometimes  occurs. 

Treatment. — The  relief  of  pain  and  the  employment  of  ergot  in 
or  turpentine  to  diminish  the  bleeding  is  the  only  treatment. 
Removal  of  the  kidney  has  in  almost  ever)-  case  been  followed  by 
rapid  involvement  of  the  glands  and  death,  and  is  practically 
abandoned  as  useless.  If  suppuration  occurs  round  the  organ  the 
abscess  must  be  opened  and  drained. 


CYSTS   or  THE    KIDNEY 

Simple  cysts. — Small  retention  cysts  are  often  present  in 
cases  of  renal  cirrhosis;  they  are  usually  situated  beneath  the 
capsule,  and  are  so  small  that  ihey  have  no  clinical  symptoms  or 
importance. 

Large  cysts  of  doubtful  origin  are  sometimes  met  with,  growing 
in  connection  with  some  part  of  the  suiface  of  a  kidney  which  may 
bu  perfectly  healthy.  The  cyst  wall  is  thin  and  translucent ;  the 
fluid  is  watery  and  contains  albumen  but  no  urinar>-  elements; 
sometimes  it  is  mixed  w-ith  blood  and  rarely  contains  colloid  material. 
The  symptoms  are  proportional  to  the  size  of  the  cyst,  and  are  merely 
due  to  its  mechanical  effects ;  there  are  no  urinary  changes  or  signs 
of  runal  disease.  The  diagnosis  of  a  cyst  is  usually  easy,  but  that 
of  its  actual  seat  is  by  no  means  so. 

Treatment  consists  in  laying  open  and  draining  the  cyst  through 
the  loin.  ■ 

Cystic  degeneration  of  the  kidney.— In  adult  life  the 
kidneys  are  sometimes  converted  into  a  mass  of  cysts  lined  by  a 
layer  of  polygonal  upilhclium  and  separated  from  one  another  by  a 
varying  amount  of  fibrous  tissue.  The  cysts  contain  a  watery  fluid 
which  may  be  clear  or  turbid,  but  does  not  contain  any  urinary 
elements;  sometimes  the  contents  are  colloid.  The  kidneys  are 
much  enlarged,  and  are  lobulated  on  the  surface ;  on  section  the 
cystic  spaces  give  the  whole  organ  a  sponge-like  appearance.  The 
cysta  seem  to  originate  by  dilatation  of  the  renal  tubules  and  very 
little  renal  substance  may  be  present. 

Similar  cysts  may  be  met  with  in  the  liver  and  brain,  and 
cardiac  hypertrophy  is  often  associated. 
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In  its  clinical  history  cjstic  disease  bears  a  great  resemblance 
to  granular  kidney,  but  oedema  is  rarely  present  and  the  urine 
frequently  contains  blood.  Examination  will  reveal  the  existence 
of  a  large  tumour  in  each  renal  region.  The  prognosis  is  rcry 
grave,  and  the  patient  may  die  of  unemic  poisoning. 

Treatment  is  not  available  owing  to  the  bilateral  natore  of  the 
condition. 

Congenital  cystic  degeneration  (Fig.  163)  of  the  k-dncy 
may  be  associated  with  some  other  congenital  defect.      The  kidney 

is  in  much  llie  same  condition 
as  that  just  described  The 
cysts  are  reteruion  cysts,  but 
their  method  of  origin  is  doubt- 
ful ;  some  consider  that  ihcy 
arise  in  connection  with  ihc 
tubules  of  the  permanent 
kidney,  others  that  they  do  so 
from  the  tubular  remains  of 
the  WolflSan  body.  The  fact 
that  the  cysts  contain  urine 
supports  the  former  opinion 
but  does  not  ejccJude  the  latter, 
since  such  tubular  remains 
might  perform  the  funnions 
of  the  permanent  renal  tubules. 
The  condition  is  one  of 
pathological  interest  rather 
than  of  clinical  importance. 

Hydatid  cysts  occasion- 
ally occur  in  connection  with 
the  kidney  and  give  rise  to 
similar  symptoms  to  these 
produced  by  the  large  cystic 
A  hydatid  cj'st  may  burst  into 
the  colon  or  pelvis  of  the  kidney,  and  the  discharge  of  daughter 
cysts  will  then  clear  up  the  diagnosis ;  bursting  into  the  pelvis  of 
the  kidney  niny  Ix:  accompanied  by  renal  colic.  The  diagnosis 
can  be  confirmed  by  nspiration. 

Treatment, — If  possible  the  cyst  should  be  removed,  but  in 
the  majority  of  cases  this  cannot  be  done,  and  free  incision  and 
drainage  is  the  only  means  at  our  disposal, 


Tic.  ttfj.— Earlv  ftaje  oc  conKeniul  cystic 
kidney  (Bland  SunoD,  after  Shaliock). 

tumours  mentioned  on  p.  529. 
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Operations  on  the  Kidney 


The  lumbar  incision. — Whea  operating  on  the  kidney 
through  the  loin  the  patient  must  be  rolled  over  on  to  the 
sDunil  side,  beneath  which  a  firm  pillow  or  sand-bags  must  be 
placed,  so  that  the  space  between  the  iliac  crest  and  the  last  rib  on 
the  diseased  side  is  opened  out  as  much  as  pussible.  An  assisiant 
should  steady  the  legs  and  thus  prevent  the  patient  from  rolling 
over. 

By  the  lumbar  route  the  kidney  is  exposed  by  an  incision  run- 
ning  transversely  from  just  below  the  tip  of  the  last  rib  backwards  to 
a  little  beyond  the  edge  of  the  erector  spinte,  and  if  additional  room 
is  wanted  a  second  incision  may  be  made  from  the  eeiUre  of  tliis 
down  to  the  crest  of  the  ilium.  The  structures  are  divided  as  in 
lumbar  colotomy,  the  edge  of  the  quadratus  lumborum  being 
notched  if  necessary.  By  tearing  through  the  transversalis  fascia 
and  the  peritoneal  fat  the  kidney  is  exposed,  and  the  necessary 
operation  on  it  can  then  be  carried  out.  In  fal  patients  the 
difficulty  of  exposing  the  kidney  so  that  it  can  be  easily  manipulated 
is  often  very  great,  and  additional  room,  obtained  as  above  directed, 
is  requisite.  The  kidney  may  be  pushed  up  into  the  wound  by  an 
assistant  pressing  on  it  through  the  abdominal  wall. 

NEPHRORRHAPHY 

"When  the  kidney  has  been  exposed  it  is  sutured  in  the  follow- 
ing way: — A  n^evus  needle  armed  with  a  suture  of  kangaroo-tendon 
or  silk  is  passed  through  the  muscles  at  the  hinder  end  of  the  upper 
lip  of  the  wound,  then  thnjugh  the  kidney  about  half  an  inch  from 
its  outer  border,  and  finally  through  the  muscles  in  the  front  part 
of  the  wound,  the  needle  being  unthreaded  and  re-threaded  as  each 
stage  is  accomi)!ished.  A  similar  suture  is  passed  at  the  lower  part 
of  the  wound,  and  additional  ones  may  be  employed  if  necessary. 
If  there  is  a  complete  meso-nephron,  the  peritoneal  cavity  is 
necessarily  traversed  by  the  suture,  but  under  proper  aseptic  pre- 
cautions this  will  do  Jio  harm. 

The  sutures  are  tied  and  the  kidney  is  thus  well  drawn  up  and 
anchored  to  the  side.  The  wound  is  closed  and  should  be  left 
alone  for  ten  days.  It  is  advisable  to  keep  the  jiatient  in  the  dorsal 
position  for  about  a  month.  Some  surgeons  prefer  to  let  the  wound 
heal  by  granulation  in  the  hope  of  more  securely  fixing  the  kidney  ; 
but  if  sufficient  rest  be  given  this  docs  not  seem  necessary. 
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NEPHROTOMY 

Nqjhrotomy  consists  in  exposing,  laying  open,  and  draining  the 
kidney.  When  the  organ  is  reached  (p.  531)  an  incision  is  made 
into  it  posteriorly,  and  the  finger  is  introduced  w-ith  the  \-icw  of 
detecting  a  stone  which  may  be  present"  A  flanged  drainage  tube 
is  introduced  and  the  anterior  part  of  the  incision  through  the  loin 
is  then  sutured.  If  the  pus  and  urine  which  escapes  is  very  foul, 
the  sac  should  be  gently  irrigated  with  sterilised  water  to  which  a 
little  iodine  may  be  added  with  advantage.  If  the  obstruction 
which  caused  the  pyo-nephrosis  cannot  be  removed  a  uriiuuy 
fistula  will  result,  and  this  will  necessitate  a  subsequent  exploration 
of  the  kidney  or  nephrectomy. 


NEPHRO-LITHOTOMY 

When  the  kidney  has  been  exposed  (p.  531)  and  has  been  pushed 
well  up  into  the  wound  by  the  assistant,  the  surgeon  passes  his 
finger  behind  it,  and  systematically  palpates  the  organ  and  its  pelvis. 
By  this  means  the  stone  may  be  delected,  but  is  often  missed  e\-en 
when  of  considerable  size ;  should  it  be  found  the  renal  sub- 
stance over  it  is  at  once  divided.  If  palpation  gives  a  negative 
result,  the  kidney  must  be  punctured  in  several  places  from  end  to 
end  ;  should  a  stone  be  discovered  by  this  means  an  incision  is 
made  over  it.  When  the  stone  is  not  found  by  palpation  or 
needling,  the  posterior  surface  of  the  kidne>'  should  be  opened  by 
a  small  incision  near  the  pelvis ;  this  can  be  enlarged  by  the 
finger  which  is  introduced  into  the  pelvis  for  the  purpose  of 
exploring  it  and  the  upper  part  of  the  ureter.  Incision  of  the 
kidney,  unless  it  has  been  converted  into  a  large  pyo-nejihrosis, 
causes  bleeding,  which  may  be  very  profuse,  but  usually  stops  in 
a  few  minutes  if  sponges  be  crammetl  into  the  wound  while  the 
kidney  is  pressed  well  up  into  it  through  the  abdominal  wall.  When 
the  stone  is  found  it  may  be  coaxed  out  of  the  kidney  by  the 
finger,  or  may  be  seizetl  with  forceps  and  extracted ;  if  it  is  large 
and  branched  it  may  require  breaking  up  before  it  can  be  removed, 
but  whenever  possible  this  should  be  avoided,  as  by  so  doing 
fragments  may  be  left  behind.  On  its  removal  the  stone  should 
be  examined  for  facets,  and  any  others  which  may  be  present  must 
be  taken  away.  Sometimes  the  calculus  will  be  found  imjiacted  in 
the  upper  end  of  the  ureter,  its  position  being  ascertained  by 
palpation  or  by  the  probe  introduced  through  the  renal  woimd  j  it 
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must  be  seized  witli  forceps  such  as  are  used  for  the  urethra  and 
removed,  or  it  may  be  broken  down  and  removed  piucenieal :  in 
the  event  of  neither  uf  these  methods  proving  successful,  the 
calculus  must  be  removed  by  an  incision  through  the  ureter,  which 
will  not  require  suturing.  When  the  operation  has  been  com- 
pleted, a  drainage  tube  is  passed  into  the  hinder  end  of  the  wound 
and  into  the  pelvis  of  the  kidney  itself  if  pyo-nephrosis  is  present ; 
it  must  be  gradually  shortened,  but  should  nut  be  dispensed  with 
until  the  discharge  through  the  toin  is  practically  only  urine.  If 
the  renal  wound  bleeds  much  in  spite  of  pressure  it  should  be 
plugged  with  gauze  for  a  few  hours.  The  anterior  part  of  the 
wound  in  the  loin  should  be  sutured. 

Difficulties  and  dang^ers  of  the  operation. — If  the  patient 
is  very  fat,  it  will  be  nccessar)'  to  gain  additional  room  by  making 
the  incision  down  to  the  iliac  crest,  and  the  kidney  must  be  pushed 
well  up  into  the  wound  by  the  assistant.  The  stone  is  not  by  any 
means  always  easy  to  find  and  may  be  missed  even  in  a  kidney 
which  is  not  enlarged  ;  when  the  organ  is  much  dilated,  the  stone 
may  lie  in  a  calyx  or  recess  quite  out  of  the  reach  of  the  finger ; 
should  this  be  the  case,  the  opening  may  be  further  enlarged  and 
an  endeavour  be  made  to  locate  and  remove  the  stone  by  probe 
and  forceps  ;  but,  failing  this,  the  kidney  must  be  well  drained,  and 
when  it  has  contracted  down  to  a  more  nearly  normal  size  a  further 
exploration  must  be  made,  when  the  stone  will  usually  be  easily 
detected ;  failing  this,  the  organ  must  be  removed. 

If  the  kidney  ts  found  to  be  much  diseased,  and  the  pelvis  full 
of  putrid  urine  and  pus  and  coaled  with  phosphatic  material, 
nephrectomy  will  be  necessary,  especially  if  the  stone  cannot  be 
reached,  and  under  such  circumstances  may  be  done  at  once,  and 
thus  the  possible  occurrence  of  septic  peri-renal  inflammation  from 
contamination  by  the  putrid  material  will  be  avoided. 

When  the  kidney  is  not  in  an  advanced  state  of  disease,  and 
when  the  other  is  sound,  nephro-lithotomy  is  a  ver)'  safe  operation, 
but  such  adverse  circumstances  may  be  ver)-  dangerous. 

Shock,  especially  if  there  has  been  profuse  bleeding,  may  prove 
fatal,  but  rarely  does  so.  Septic  peri-renal  inflammation  may  he 
lighted  up  if  the  kidney  contains  putrid  fluid,  and  especially  if  the 
cellular  planes  have  been  opened  up  widely  by  the  fingers  during 
the  <ipcration.  Death  from  ura?mia  mny  occur  if  both  kidneys  are 
disease!  I. 

After-treatment. — The  dressings  must  be  frequently  changed, 
as  they  become  saturated  with  urine  and  blood.     If  the  kidney  has 
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been  converted  into  a  pyo-ne[>hrosis,  gentle  irrigation  with  weak 
boracic  solution  or  sterilised  water  may  be  employed  for  a  few  daJ^ 
until  the  discharge  becomes  healthy  and  but  slight  in  amount 
For  the  first  couple  of  days  the  urine  passed  by  the  urethra  will  \k 
bloody;  if  it  is  not  so,  it  is  proof  that  the  ureter  is  blocked,  and 
further  Irealtncnt  will  become  necessary.  Examijiation  of  the  urine 
passed  by  the  urethra  will  afford  valuable  evidence  as  to  the  cun- 
dition  of  the  other  kidney.  For  the  first  few  days  the  diet  should 
mainly  consist  of  milk,  with  a  little  beef  tea  and  plenty  of  barley 
water  if  there  be  much  thirst. 


NEPHRECTOMV 

Removal  of  the  kidney  may  be  required — (i)  when  it  is  ex- 
tensively diseased  as  the  result  of  calculous  pyo-nephrosis  ;  (a)  in 
rare  cases  in  which,  although  the  presence  of  a  stone  is  certain,  it 
cannot  be  found;  {3)  tubercular  disease  rarely  permits  removal  of 
the  organ  owing  to  the  affection  being  usually  bilateral  and  fre- 
quently associatL'd  with  disease  of  the  genito-unnar)'  tract  or  lungs; 
(4)  for  a  persistent  and  troublesome  urinarj'  fistula  after  nephrotomy 
or  nephro-lithotomy  ;  (5)  for  severe  crushing  injuries  of  the  organ 
with  extensive  ha;morrhagc ;  (6)  for  rupture  of  the  ureter  leading  to 
its  impermeability  and  a  collection  of  urine  behind  the  peritoneum 
(see  p.  339,  vol.  ii.).  Nephrectomy  for  malignant  disease  is  practi- 
cally abandoned  (p.  529).  Before  undertaking  the  operation  of 
nephrectomy,  it  is  of  the  utmost  importance  to  determine  as  far  as 
may  be  the  practical  integrity  of  the  other  kidney ;  unfortunately 
this  is  by  no  means  always  eiisy.  The  question  nmst  be  determined 
by  a  careful  estimation  of  the  daily  excretion  of  urea,  which,  if  the 
kidney  to  be  removed  is  being  drained,  will  give  a  fair  estimate  of 
the  work,  done  by  its  fellow. 

Much  discussion  has  taken  place  regarding  the  route  by  which 
the  kidney  should  be  removed,  but  there  is  no  doubt  that,  pro\-idcd  the 
sue  of  the  organ  be  not  too  great,  the  lumbar  retro-peritoneal 
operation  should  be  performed ;  the  advantages  claimed  for  the 
abdominal  method  are  by  no  means  so  great  in  practice  as  in  theory, 
and  its  disadvantages  are  obvious. 

Lumbar  nephrectomy. — The  liidncy  is  freely  exposed  by  the 
T-shaped  incision  (p.  531),  and  is  then  freed  from  its  surrounding 
fat,  but  if  it  is  adherent  to  this  owing  to  peri-ncphritis,  the  capsule 
of  the  organ  is  incised  along  its  outer  border,  and  is  then  peeled  off 
it  and  left  behind.     While  isolating  the  kidney,  care  must  be  tal 
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not  to  use  unnecessary  violence,  or  the  bowel,  peritoneum,  vena 
cava,  or  renal  vesKcls  may  Ix;  lorn,  with  fatal  consequences.  When 
the  kidney  has  been  isolated  the  ureter  is  dcrmed,  ligatured  in  two 
places,  and  divided  between  ;  the  Ioult  t:nd  is  then  examined*  and 
the  mucous  membrane  is  touched  with  pure  carbolic  acid  to  ensure 
its  ascopticity.  The  bundle  of  renal  vessels  is  now  transfixed  by  a 
blunt  needle  (care  being  taken  that  this  is  not  jmshed  through  one 
of  the  branches),  and  is  ligatured  with  silk  in  two  halves.  The 
pedicle  is  divided  about  half  to  three-quarters  of  an  inch  from  the 
ligatures,  and  the  kidney  removed.  Any  bleeding  points  are  secured 
and  the  wound  is  closed,  a  small  drainage  tube  being  introduced 
behind. 

Abdominal  nephrectomy  must  be  performed  when  the  size 
of  the  kidney  is  such  that  its  removal  by  the  loin  is  impossitjJe. 
The  kidney  is  reached  by  an  incision  in  the  linea  semilunaris, 
which  opens  the  peritoneal  cavity.  The  intestines  are  [jushed 
aside,  and  the  pedicle  of  the  kidney  is  exjjosed  by  dividing  the 
])eritoneum  over  it.  The  kidney  is  isolated  ;  the  ureter  is  first  double 
ligatured  and  divided,  and  the  vessels  are  then  tied  and  the  pedicle 
is  cut  across.  A  counter-opening  for  drainage  should  he  made 
in  the  loin,  and  the  abdominal  wound  closed,  A  modification  of 
this  operation  consists  in  cutting  through  the  abdominal  wall  as 
far  as  the  peritoneum,  which  is  then  [)ushed  towards  the  middle 
line  (as  in  ligature  of  the  external  iliac  aricr)'),  and  the  kidney  is 
removed  from  behind  it ;  and  should  this  be  found  practicable,  it 
is  certainly  the  wiser  course. 

Dangers  of  nephrectomy. — The  operation  may  prove  directly 
fatal  from  shock,  or  from  suppression  of  urine  with  uraemia  if  the 
other  kidney  is  not  sound. 

Septic  cellulitis  and  peritonitis  may  prove  fatal  at  a  later  date. 
If  the  incision  has  been  prolonged  upwards  to  the  ribs,  the  pleural 
cavity  may  be  opened  and  empyema  may  ensue. 
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Anatomy. — The  bladder  is  covered  by  peritoneum  on  its  posterior 
and  upper  part,  the  membrane  being  reilected  from  it  above  along 
the  urachus  and  obliterated  hypogastric  arteries,  and  behind  at  the 
place  where  the  ureters  pass  through  the  w:i]I  of  the  viscus.  If 
the  organ  be  fully  distended,  and  especially  if  it  be  pushed  up  by 
distending  the  rectum,  it  rises  well  above  the  pubes,  so  thai  it  may 
be  opened  in  this  situation  without  risk  of  wounding  the  peri- 
toneum. The  muscular  tissue  is  arranged  in  three  layers,  external 
and  internal  longitudinal  and  middle  circular;  the  internal  layer  is 
thin,  and  at  the  vesical  orifice  the  circular  fibres  are  abundant 
and  form  the  sphincter  vesica.  The  submucous  coat  is  verj-  loose, 
and  consists  of  areolar  tissue  with  elastic  fibres.  When  the 
bladder  is  contracted,  the  mucous  membrane  is  thrown  into  folds. 
except  at  the  trigone ;  it  is  very  delicate  and  soft,  covered  b)' 
stratified  epithelium,  and  is  richly  supplied  with  blood-vessels  and 
ner\-es.  The  ureters  pass  obliijuely  through  the  bladder  wall  in 
which  they  nm  fur  alxjut  three-quarters  of  an  inch  ;  this  course 
through  the  muscular  fibres  prevents  reflux  of  the  urine  from  the 
bladder  to  the  ureters.  In  the  male  the  neck  of  the  bladder  is 
surrounded  by  the  prostate. 


HVPF-RTROPHV    AND    DtLATATION    OF    THE    BLADDER 

When  any  chronic  obstruction  to  the  free  flow  of  urine  exists, 
provided  it  be  of  such  a  nature  that  it  can  be  overcame 
by  increased  force,  the  muscular  coat  of  the  bladder  will  hyper- 
trophy, but  should  this  fail  to  compensate  for  the  obstruction, 
dilatation   will  follow.       In  cases  of  enlarged  prostate,    incrcaseti 
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force  of  the  muscular  contraction  wil3  not  serve  to  overcome 
the  obstruction  cniised  by  the  middle  Inbc,  but  will,  as  stated 
on  p.  567,  rather  tend  lo  increase  it,  consequeruJy  hypertrophy 
is  but  little  marked,  although  the  retained  urine  may  cause 
ver)*  considerable  dilatation.  Hypertrophy  may  also  ensue  on 
long-contijiued  cystitis,  independently  of  any  organic  obstruction 
in  the  urtthra,  the  thi<k  viscid  nnicus  re<|uiring  increased  force 
fur  its  expulsion.  Chronic  inflammation  may  iniluce  considerable 
thickening  of  the  mucous  and  submucous  coats,  which  must  not 
be  mistaken  for  true  hypertrophy. 

The  muscular  bundles  arc  much  increased  in  size,  and  form 
prominent  ridges,  with  intervening  depressions  which  may  develop 
into  definite  sacculi.     These  ridges  render  the  bladder  fasciculated. 

Since  the  ureter  passes  obliquely  through  the  muscular  coat  of 
the  bladder,  the  effect  of  hypertrophy  will  be  lo  constrict  its  outlet, 
and  hence  there  is  obstruction  to  the  free  flow  of  urine  from  the 
ureter  and  consequent  hypertrophy,  followed  by  dilatation  of  its 
walls,  and  the  condition  may  be  so  marked  that  hydro-nephrosis, 
with  perhaps  infiammatory  changes  in  the  kidney,  may  result 
(see  p.  507). 

Dilatation  of  the  bladder  necessarily  follows  on  hj'pertrnphy 
should  this  fail  Lo  compens;ile,  but  it  may  also  be  a  primary  con- 
dition in  cases  of  habitual  neglect  of  the  call  to  micturate,  or  in 
which  the  bladder  wall  is  partially  or  completely  paralysed,  and 
retention  of  urine  habitual. 


SACCULATION    OF    THE    BLADDER 

When  the  bladder  is  fasciculated,  the  mucous  membrane  becomes 
gradually  pushed  outwards  ln?iween  the  hypertrophicd  muscular 
bundles,  and  hence  cyst-like  pouches  result.  These  may  be  multiple 
and  small,  or  may  be  even  larger  than  the  true  bladder.  The  larger 
sacculi  are  usually  situated  close  to  the  opening  of  the  ureter  and 
project  backwards  between  it  and  the  middle  line ;  the  wall  is  thin, 
and  composed  of  mucous  membr.uie  antl  peritoneum,  but  there 
is  no  muscular  tissue,  or  only  a  very  thin  layer  ;  sometimes  the  wall 
is  thickened  by  new  fibrous  tissue  as  the  result  of  chronic  inflam- 
mation. The  opening  by  which  the  sacculus  communicates  with 
the  bladder  is  usually  small  and  circular.  Inflammation  of  the 
bladder  will  spread  lu  the  cavity  of  the  sacculus,  and  as  the  urine  is 
to  some  extent  retained  in  this  owing  to  the  absence  of  muscular 
tissue  in  the  walls,  phosphatic  concretions  arc  liable  to  form,  and 
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encysted  calculi  result ;  or  the  innammatory  state  may  originate  in 
the  sacculns  owing  to  decomposition  of  the  retained  urine. 

Saccu3aiion  of  the  female  bladder  is  ver>'  rare,  owing  to  the 
freedom  of  women  from  obslruclive  disease. 

The  presence  of  a  sacculus  may  sometimes  be  detemiineti 
during  life  provided  the  first  urine  passed  is  quite  clear  and  apiwr- 
ently  healthy,  and  is  then  followed  by  turbid  urine  with  thick 
mucus  J  or,  if  the  sacculus  be  very  large,  it  will  be  found  that  when 
the  bladder  has  been  apparently  emptied  dulness  is  still  presetit  in 
the  supra-pubic  region, 

A  sacculus  may  be  ruptured  by  forcible  injection  of  the  bladder 
or  by  the  rough  use  of  instruments. 


ACITTE  CYSTlTrS 

Causes. — Acute  cystitis  m.ny  be  due  to  the  presence  of  a 
calculus  ur  foreign  body,  to  the  introduction  of  septic  material  by 
means  of  instruments,  or  to  extension  of  gonorrha.*al  urethritis,  ll 
may  also  follow  operations  on  or  injury  of  the  viscus,  or  be  the  result 
of  a  fistulous  communioition  with  the  gut  In  gouty  persons  x 
condition  of  vesical  catarrh  is  not  unconunon,  and  the  same  may  be 
induced  by  cantharides  or  turjienline  taken  internally  ;  from  these 
causes  the  ensuing  trouble  is  insignificant,  and  imder  appropriate 
treatment  passes  off  in  a  few  days. 

In  cases  of  spinal  injury  a  very  severe  form  of  cystitis,  often 
culminating  in  sloughing  of  the  mucous  membratie  and  speedy  death, 
may  result  from  interference  with  the  trophic  nerve  supply  (see 
vol,  ii.  p.  27S). 

Morbid  anatomy. — The  inflammation  affects  the  mucous 
membrane,  and  very  rarely  extends  to  the  muscular  coat.  It  is  most 
marked  at  the  trigone  and  neck  of  the  bladder. 

The  membrane  is  swollen,  intensely  congested,  and  of  a  bright 
scarlet  colour;  minute  extravasations  of  blood  are  not  uncommon. 
In  some  cases  the  inflamed  surface  becomes  covered  with  a  false 
membrane  composed  uf  fibrinous  exudation,  muco-pus,  desquamated 
epithelium  cells,  micro-organisms,  and  phosphates;  this  ultinutely 
separates,  and  exposes  the  raw  tissue  beneath.  Such  a  membrane 
may  be  passed  in  large  shreds  or  remain  in  the  bladder  until  re- 
moved by  the  surgeon  ;  its  spontaneous  expulsion  is  more  likely  to 
occur  in  women,  owing  to  the  shortness  and  capacity  of  the  urethra. 

In  severe  cases  minute  abscesses  may  form  and,  bursting,  give 
rise  to  isolated  patches  of  ulceration ;  in  the  worst  cases,  especially 
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seen  after  spin.il  injury,  the  mucous  membrane  may  slough,  and 
pcrforulion  of  llie  bladder  is  occasiuiially  seen. 

Symptoms. — The  graN-ity  of  the  symptoms  and  the  rapidity 
of  their  onset  vary  vAth  the  intensity  of  the  inflammation.  In  wcll- 
niarked  cases,  such  as  are  excited  by  the  introduction  of  septic 
matter,  the  onset  is  sudden,  and  may  be  ushered  in  by  chills  or  a 
dislinot  rigor.  There  is  great  irritability  of  the  bladder,  with  frequent 
micturition  and  strangurj'  ;  the  call  to  micturate  is  imperious,  and 
the  act  is  preceded  by  intense  pain  at  the  neck  of  the  bladder,  in 
the  supra-pubic  region,  and  sometimes  in  the  perineum.  The  pain 
quickly  subsides  as  soon  as  a  few  drops  of  urine  have  been  voided, 
only  to  return  when  a  little  more  has  accumulated. 

The  supra-pubic  region  is  very  tender,  and  pressure  causes  acute 
pain.  The  urine  is  alkaline,  high-coloured,  and  turbid  from  admix- 
ture with  intlammatoiy  exudation  and  shed  epithelial  scales  ;  some- 
times it  resembles  ihin  pea-soup.  It  is  albuminous,  often  bloody, 
and  contains  a  considerable  quantity  of  thick  viscid  muco-pus. 

In  acute  cases  there  may  be  considerable  constitutional  disturb- 
ance, although  the  temperature  may  not  rise  more  than  one  or  two 
degrees.  If  marked  general  symptoms  are  present,  prostatic  or  renal 
complications  should  be  suspected.  In  the  worst  cases,  when  the 
mucous  membrane  becomes  gangrenous,  the  patient  may  die  from 
perforation  or  peritonitis, — fortunately  such  an  occurrence  is  very 
rare.  The  acute  symptoms  usually  subside  in  a  few  days,  and  the 
inflammation  passes  into  a  subacute  or  chronic  slate. 

The  prognosis  of  acute  cystitis  depends  largely  upon  its  cause, 
the  age  of  the  patient,  and  the  presence  or  absence  of  renal  disease. 

Treatment — Preventive. — The  occurrence  of  acute  cystitis 
from  the  introduction  of  septic  material  by  means  of  catheters,  etc., 
ought  never  to  occur,  for  such  instruments  should  always  be  most 
thoroughly  cleansed  before  and  after  use  (p.  570).  In  cases  of 
gonorrhtea,  extension  backwards  should  be  prevented  by  early  and 
careful  treatment  of  the  disease  from  its  commencement  and  by 
refraining  from  the  use  of  a  catheter  by  which  septic  material  may 
be  passed  on  to  (he  bladder  from  the  urethra. 

Curative. — The  patient  must  be  confined  to  bed,  and  the 
bowels  freely  acted  on  by  saline  aperients  or  enemata.  The  hot 
hip-bath  is  invaluable,  and  should  be  used  for  twenty  minutes  at  a 
silting,  to  be  repeated  ever)'  four  hours  or  so,  and  hot  fomentations 
must  be  applied  to  the  supra-pubic  region  in  the  intervals.  Bella- 
donna and  morphia  suppositories  are  useful  for  the  relief  of  strangury 
and  pain.     Internally  the  citrate  of  potash,  liquor  potossse,  fresh 
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infusion  of  buchu,  uva  ursi,  or  triticum  repens  may  be  given,  and 
barlcy-watcr  allowed  ad  iib.  During  the  acute  st.ige  the  diet  shouW 
be  of  a  fluid  nature,  milk  being  the  chief  nourishment. 

If  the  cystitis  be  dependent  upon  the  presence  of  septic  mat 
the  sooner  it  is  removed  by  washing  out  the  bladder  with  dil 
boracic  solution  the  better,  for  so  long  as  the  septic  condition 
remains  the  inflammation  will  continue.  In  some  cases  the  mctt 
presence  of  a  calculus  or  foreign  body  may  keep  up  the  inflammation 
in  spite  of  rest  and  treatment,  and  its  removal  is  then  urgently 
called  for. 
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CHRONIC    CYSTITIS VESICAL   CATARRH 

Causes. — Chronic  cystitis  may  follow  the  acute  form,  or  may  be 
chronic  from  the  first.    Its  most  common  causes  are  some  mechanical 
irritant  or  tumour  in  iW  Madder,  and  long-continued  retention 
decomposition   of  the  urine  as   the   result   of  enlargement  of 
prostate  or  stricture  of  the  urethra. 

Morbid  anatomy. — In  consequence  of  repeated  congesti 
and  inflammation,  the  mucous  and  submucous  coals  arc  infiltrated 
with  intiammator)' exudation,  and  |>igmentcd  by  altered  blood.  The 
pigmentation  is  unequally  distributed,  and  hence  the  surface  of  the 
mucous  membrane  has  a  mottled  appearance.  The  swollen  and 
thickened  membrane  loses  its  suppleness  and  elaslicity,  becomes  an 
ashen  grey  coIouTj  and  may  be  studded  with  areas  of  superficial  ulcera- 
tion, especially  noticeable  on  the  summits  of  the  rugie.  The  su 
may  be  coated  with  viscid,  ropy  mucus,  mixed  with  phosphates. 

Symptoms. — The  symptoms  of  chronic  cystitis  are  similar 
character,  but  less  severe  in  degree,  to  those  met  with  in  the  acute 
disease.     The  frequent  micturili(m  with  strangurj'  is  aggravated 
the  didicuJty  experienced   in   passing  the  thick   ropy  mucus, 
urine  is  alkaline,  ammoiiiacal^  and  often  extremely  offensive;  there 
is  pyuria,   and  much   ropy  mucus,  with   phosphates,  comes    aw 
with  the  urine.     The  mucus  especially  comes  away  with  the  ! 
quanlity  of  urine  passed,  the  first  portion  being,  although  turbi 
much  clearer  and  licalthier  in  appearance. 

The  constant  call  to  micturate  and  the  accompan}'ing  pain  have 
a  profound  effect  upon  the  patient's  general  health,  more  cspecia 
as  his  night's  rest  is  constantly  broken. 

Acute  cystitis  may  at  any  time  supervene  on  the  chronic  disc 
and  threaten  the  patient's  Ufe,  especially  if  he  be  old  and  his  kidneys 
are  diseased. 
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Treatment* — In  all  cases  of  chronic  retention  of  urine  the 
greatest  care  must  be  taken  to  periodically  empty  the  bladder  by 
means  of  a  perfectly  clean  catheter,  so  that  decomposition  of  stagnant 
urine  cannot  occur,  and  all  sources  of  irritation  or  retention,  e^, 
calculus  or  stricture,  should  be  removed. 

When  the  disease  is  established,  the  bladder  should  be  washed 
out  at  least  once,  and  preferably  twice,  daily  after  the  urine  has  been 
drawn  off.  For  this  purpose  a  warm  solution  of  boracic  acid  (4  gr. 
ad  .V.)  is  the  best.  The  eye  of  the  catheter  should  be  of  good  size, 
in  order  that  the  thick  ropy  mucus  may  easily  escape,  and  the 
washing  should  be  carried  out  slowly  and  gently,  so  as  to  avoid  pain. 
About  two  ounces  should  lie  injected  at  a  lime,  and  allowed  to  run 
away  before  any  more  is  introduced*  and  the  washing  should  be 
continued  until  the  fluid  comes  back  clear.  After  this  about  7a.  of 
iodoform  emulsion  should  be  injected  into  the  bladder,  and  the 
catheter  withdrawn. 

Quinine,  gr.  2,  or  silver  nitrate,  gr.  J  lo  the  ounce  of  water,  or 
weak  Condy's  fluid,  may  be  used  in  place  of  the  boracic  acid  solution. 
If  there  be  a  deposit  of  phosphatic  material  in  the  bladder^  a  dilute 
acid  solution  (acetic  lon]^,  or  dilute  nitric  5111^  ad  51.)  may  be  useful, 
and  can  be  made  less  irritating  and  painful  by  the  addition  of  lead 
or  opium. 

Boracic  acid  internally,  in  15 -grain  doses,  should  be  given 
ihricc  d.iily,  the  urine  rapidly  improving  under  its  use.  The  drugs 
recommended  in  the  treatment  of  acute  cystitis  may  also  be  useful 
in  llie  chronic  form,  and  suppositories  are  sometimes  required  to 
relieve  spasm  and  pain. 

Plenty  of  good  fluid  nourishment  is  necessary,  especially  for 
those  broken  down  in  health  by  chronic  disease  of  the  urinary 
organs.  If  under  the  abuvc  means  the  patient's  local  and  general 
condition  do  not  rapidly  imjirove,  continued  drainage  of  the  bladder 
by  catheter  or  by  a  supra-pubic  or  perineal  opening  (often  combined 
with  irrigation)  must  be  resorted  to.  If  the  bladder  is  opened,  the 
mucous  membrane  should  be  swabbed  over  with  a  solution  of  nitrate 
of  silver,  30  grs,  ad  5i. 

TUBERCULAR   CYSTITIS 

Tubercular  disease  of  the  bladder  is  usually  met  with  in  con- 
jimction  with  a  similar  condition  of  ihe  kidney  or  prostate,  but 
occasionally  occurs  as  a  primary  manifestation. 

It  is  much  more  common  in  men  than  women. 
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Morbid  anatomy. — The  mucous  membrane,  especially  at  the 
trigone,  is  inriltraled  with  tubercular  nodules  whidi  degenerate 
break  down,  and  lead  to  superficial  ulceration.  As  the  discafe 
advances  adjacent  tracts  may  coalesce  and  extension  take  place  in 
superficial  area  and  depth,  so  that  the  muscular  coat  is  invaded  ami 
the  cellular  tissue  round  the  bladder  may  become  involved  Bv 
gradual  extension  in  depth  fistulous  communications  with  the  bowel 
or  vagina  may  he  formed. 

Symptoms. — The  symptoms  arc  those  of  intractable  cJiroaic 
cystitis.  At  first  they  are  more  or  less  masked,  but  gradually 
increase  in  severity  as  the  disease  progresses.  Pyuria  and  |>eriups 
slight  ha;niorrhage  are  present  when  the  tubercular  tissue  has  hrokiin 
down.  There  is  but  little  if  any  pain.  Examinatiun  will  prohihlv 
reveal  the  presence  uf  tubercle  elsewhere,  especially  in  the  pnjstaie 
or  veaicuKx  seminales.  The  bacillus  may  occasionally  be  detected  in 
the  urine  after  centrifugalisation,  but  its  absence  is  no  proof  that  the 
cystitis  is  not  of  tubercular  origin.  In  doubtful  cases  inoculation  of 
a  guinea-pig  with  the  sediment  from  the  urine  will  probably  clear  up 
the  diagnosis. 

Tubercular  cystitis,  occurring  as  it  does  in  association  with 
tubercle  elsewhere,  and  being  beyond  the  reach  of  active  surgical 
treatment,  is  a  serious  disease,  and  although  it  may  persist  for  a  long 
time  the  patient  usually  succumbs. 

Treatment. — But  little  can  be  done  locally.  Washmg  out  the 
bladder  or  instillation  of  drugs  is  not  productive  of  any  marked 
benefit  unless  (here  Is  general  tystitis.  Iodoform  emulsion  may  be 
instilled  each  night,  and  in  cases  under  my  care  has  certainly  given 
considerable  relief. 

It  has  been  proposed  to  scrape  the  tubercular  ulcers  through  i 
suprapubic  cystotomy  wound,  but  in  new  of  the  fact  that  the 
disease  is  but  rarely  limited  to  the  bladder,  the  benefit  to  be  dert\*ed 
is  questionable. 

The  general  treatment  is  that  for  tubercle.  A  sea-voyage  or 
residence  in  a  good  bracing  air  should  be  resorted  to  if  possible 

TUMOURS   OF   THE    BlwVDDER 

All  tumours  of  the  bladder  are  more  common  in  men  than  women. 
They    usually    occur   after    thirty    years   of    age,    but    sarcoma   is 
occasionally  met   with   in   children,    and    the    mucous    popvpus 
peculiar  to  them. 

Innocent  tumours  —  Fibroma,   lipoma,  enchondroma 
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myoma  arc  all  so  rare  as  to  need  no  further  mention  ;  the  mucous 

popypus  (Hcasionally  met  with  in  chileiren  is  similar  in  strurtiire  to 
that  niit  with  in  thi'  nose,  but  is  denser. 

Papilloma  or  villous  tumour  (Fig.  164)  is  the  commonest  form 
of  growth  met  with,  and  usually  springs  from  near  the  orifice  of  one  of 
the  ureters.  In  its  simpltst  fomi  it  consists  of  long  slender  branch- 
ing processes  composed  of  delicate  connective  tissue  covered  with 
several  layers  of  epithelium  ;  the  processes  are  supplied  by  a  minute 


Fic  t&t.— ViUoiu  ttunoor  of  the  bladder  (BWd  SuttooX 


central  artery,  and  are  highly  vascular.  The  villi  float  freely  in  the 
urine  and  are  united  at  their  bases,  so  that  the  tumour  is  usually 
broadly  sessile,  but  sometimes  it  springs  from  the  mucous  membrane 
by  a  distinct  pedicle,  while  in  other  cases  fine  villous  proctsses  are 
freely  scattered  over  the  entire  mucous  surface.  The  villous 
processes  may  not  form  such  a  pnmiinent  feature  of  the  growth, 
which  is  largely  composed  of  fibrous  and  unstripcd  muscular  tissue, 
and,  growing  slowly,  may  form  a  dense  solid  mass  of  considerable 
size,  the  surface  of  which  is  however  covered  with  short  villi  (fibro- 
papilhma).  In  other  coses  such  a  growth  is  largely  composed  of 
round    cells     and    embryonic   tissue,    thus    approximating   to    the 
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sarcomata ;  such  growths  have  been  named  by  Thompson  trartsifiomd 
tumours.  It  may  be  mentioned  here  that  sarcomata,  epitheliomataf 
and  the  rare  forms  of  innocent  tumour  are  frequently  beset  by  villous 
processes^  ;ind  hence  i\\c  discovery  of  such  in  the  urine  is  not  proof 
positive  of  the  benign  nature  of  any  growth. 

As  a  tumour  grows  it  may  more  or  less  occlude  the  orifice  of 
the  ureter,  and  thus  occasion  secondary  changes  in  that  tube  and 
the  kidney. 

Symptoms. — An  innocent  tumour  may  exist  for  a   long  time 
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Fig,  X65.— Ceneral  microMropic  vkw  of  a  poriifm  of  a  popilloi 
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■without  producing  symptoms  of  its  presence,  but  sooner  or  later 
haemorrhage,  umUicnded  by  pain  or  cystitis^  attracts  attention.  The 
first  urine  [jasscd  may  be  quite  clear,  but  it  gradually  becomes  more 
and  more  bloody,  until  finally  almost  pure  blood  with  small  tlois, 
may  be  x'oidod.  As  the  tumour  increases  in  size  the  bleeding 
which  may  at  first  be  trivial  and  only  repeated  at  consideraWc 
intervals,  tx:comes  more  profuse  and  may  occur  with  every  act  of 
micturition,  and  Ik:  in  such  quantity  as  to  seriously  imperil  the 
patient's  life.     The  hematuria  often  recurs  without  apparent  caux^ 
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and  unlike  that  attending  stone  is  not  usually  occasioned  by  exercise ; 
over-distcnsinn  of  the  bladder  may  produce  it  doubtless  from 
stretching  and  tearing  the  base  of  the  growth;  the  introduction  of 
instruments  may  also  occasion  profuse  bleeding.  There  is  usually 
some  increasL-d  frei[uency  of  micturition^  and  it  occasionally  happens 
that  the  fiow  is  suddenly  diminished  or  arrested,  and  pain  is  excited 
in  consequence  of  the  long  villous  processes  being  carried  by  the 
stream  into  the  vesica!  outlet.  Cystitis  may  be  long  deferred,  but 
as  the  tumour  increases  in  size  it  will  sooner  or  later  ensue  ;  its 
advent  considerably  aggravates  the  symptnms,  diminishes  the  chances 
of  a  successful  operation,  and  endangers  ihe  patient's  life,  not  only 
on  account  of  the  serious  local  condition,  but  by  the  possible 
occurrence  of  renal  complications. 

The  paticnt^s  health  suffers  in  proportion  to  the  amount  of 
hasmaiuria,  and  when  cystitis  supervenes  the  constant  pain  and 
irritation  and  broken  rest  may  reduce  him  to  a  dangerously  low 
ebb. 

In  suspected  cases  the  urine  must  be  diligently  examined  for 
detached  portions  of  growth,  the  discovery  of  which  is  diagnostic  of 
its  presence  but  not  necessarily  of  its  nature,  for  as  already  pointed 
out  any  tumour,  iimocent 
or  malignant,  may  be 
associated  with  the 
growth  of  villous  pro- 
cesses. If  repeated 
examination  results  in 
negative  information  the 
blailder  sh<rukl  be  gently 
washed  out  through  a 
large-eyed  catheter,  when 
portions  of  growth  may 
be  found  in  the  washings 
or  entangled  in  the  eye 
of  the  instrument.      In 

ordinary    cases    rectal    or    Fia    166.  -  Vesical  ejilthelUl  ren*  for   ■  fhien«ni   of  ft 

vngiiial  ev.-..uin.ition  will  E^^^'roX^tViMZi^wx  """'  "*'  ""^"^'  "> 
nut  reveal  anything  ab- 
normal, but  it"  the  tumour  be  of  considerable  size  and  denaty,  it 
may  be  felt  as  an  indurated  mass  in  the  bladder  wall.  When  the 
diagnosis  cannot  be  arrived  at  by  the  means  indicated,  the  cysio- 
scope  may  be  used,  but  its  value  has,  I  think,  been  considerably 
over-estimated.     The  cystoscope  can  only  be  available  iit  cases  in 
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which  the  fluid  medium  in  the  bladder  is  clear,  and  in  the  case  of 
lumour  at  any  rate  the  frequent  admixture  of  blood,  especially  on 
the  introduction  of  instruments,  renders  the  instrument  useless. 

Prognosis. —  If  an  innocent  tumour  has  been  distx>veTiMj  early 
and  is  removed  the  prognosis  is  good,  but  if  its  presence  has  been 
overlooked  until  cystitis  has  been  set  up,  and  especially  if  renal 
complications  are  present,  the  danger  of  operation  is  considerable. 
and  success  is  by  no  means  certain,  l^ong-continued  and  prnfuse 
bleeding  diminishes  the  patient's  general  health  and  resisting 
power,  and  is  an  unfavourable  element  in  the  case. 

Treatment — Early  removal  by  supra-pubic  c>'stotomy  is  im- 
perative. When  the  l.»ladder  has  been  opened  as  described  on 
V'  557>  it  must  be  well  drawn  up  into  the  wound  and  emptied  of 
fluid  by  careful  spon^nng  or  by  a  syringe.  An  ordinary  P'eigusson's 
speculum  or  a  specially  constructed  instrument  is  then  introduced 
over  the  tumour,  in  order  to  completely  isolate  it,  and  thus  the 
surgeon  is  enabled  to  keep  the  field  of  operation  dry  and  see  what 
he  is  about.  Pedunculated  growths  are  easily  twisted  off  with 
appropriate  forceps,  liut  if  the  tumour  is  sessile  the  base  must  \xt 
further  carefully  stji].»ped  away  with  curved  scissors,  ever>*  precaution 
being  taken  against  cutting  too  deeply  or  the  bladder  wall  may  be 
perforated  with  a  fatal  result.  The  bleeding  is  free,  but  can  usually 
be  easily  arrested  by  sponge  pressure  or  ice-cold  water ;  emptying* 
the  rectal  bag»  and  so  relieving  pressure  on  the  veins  serves  to 
materially  diminish  the  bleeding.  On  the  completion  of  the  opera- 
tion a  large  drainage  lube  must  1^  introduced,  but  may  usually  Ijc 
removed  by  the  third  or  fourth  day.  In  the  majority  of  successful 
cases  the  wound  is  healed  by  the  third  week- 

Tnainnnt  of  tumours  in  women. — Small  growths  may  be  removed 
through  the  dilated  urethra,  but  larger  ones  require  supra-pubic 
cystotomy. 

Malig:nant  tumours. — Sarcoma  of  the  bladder  is  rare  and  may 
be  met  wiili  at  any  age,  even  in  young  children.  Epithelioma  is 
more  common,  and  occurs  after  forty  years  of  age  ;  it  is  much  more 
frequent  in  males  than  females.  The  bladder  may  be  secondarily 
involved  by  malignant  disease  of  the  rectum  or  of  the  gut  higher 
up,  of  the  prostate,  vagina,  or  uterus. 

Malignant  tumours  grow  rapidly,  and  gradually  invading  the 
bladder  wall  spread  to  surrounding  parts  and  the  lumbar  glands. 
Epithelioma  especially  attacks  the  trigone,  and  at  first  forms  a 
flattened  raised  mass  with  a  somewhat  irregular  and  nodular  margin  ; 
as  it  grows  it  may  encroach  consider:''''^  i>i...o  «T»'' cavity  of  the  bladder. 
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Symptoms. — The  .symptoms  arc  similar  to  those  met  with  in 
the  ciLse  of  an  innocent  tumour,  but  they  are  to  some  extent 
tnodilicd.  Thus  when  hiematuria  has  occurred  it  is  usually  more 
coiuinuous,  and  does  not  show  the  marked  remissions  met  with  in 
innocent  growths.  Pain  is  more  severe  and  constant  and,  moreover, 
occurs  before  the  onset  of  cystitis,  and  the  frequency  of  micturition 
becomes  mare  evident  as  the  lumour  increases  in  size  and  occujiies 
a  considerable  part  of  the  bladder  cavity.  Retention  of  urine  may 
be  occasioned  if  the  growth  spreads  to  the  neclt  of  the  bladder  and 
along  the  prostatic  urethra. 

Examination  by  the  rectum  or  vagina,  except  in  very  early  cases, 
will  usually  reveal  an  indurated  mass  in  the  bladder,  and  possibly 
some  matting  of  (he  surrounding  structures. 

Hy  microsco]>ic  examination  of  the  urine  large  masses  of 
epithelium  cells  and  villous  processes  (which  may  be  associated, 
p,  544)  may  l>e  detected. 

The  general  health  of  the  patient  suffers  in  a  marked  degree, 
and  this  is  specially  noticeable  when  cystitis  is  present. 

Treatment — No  operative  treatment  aimed  at  remo\'al  of  the 
growth  can  l>e  of  any  benefit.  If  the  hitmaturia  is  excessive  an 
attempt  must  be  made  to  check  it  by  the  internal  administration 
of  ergot,  iion,  hamamelis,  sul[>huric  acid  and  opium,  or  other 
haemostatics,  but  their  employment  is  too  often  disappointing; 
local  injections  of  liamauielis  or  nitrate  of  silver  (gr.  \  ad  51.)  may 
be  more  servicable. 

Opium  may  be  freely  given  if  the  patient  suffers  much  pain. 
So  long  as  he  can  enjoy  comparative  comfort  without  the  use  of  the 
catheter,  it  should  be  withheld,  for  its  use  may  cause  considerable 
irritation  and  excite  bleeding  ;  but  if  the  frequency  of  micturition  is 
great,  the  bladder  occupied  with  blood-clot,  or  cystitis  be  present,  its 
use  Ix'comes  imperative,  and  if  this  fails  to  afford  adequate  relief,  a 
small  supra-pubic  opening  should  be  made  and  free  drainage 
employed. 

When  cystitis  is  adding  to  the  patient's  sufferings,  gentle  wash- 
ing out  with  boracic  solution  should  txj  resorted  to,  but  great  care 
must  be  token  that  haemorrhage  is  nut  exdted. 

STONE   IN   THE   BLADDER 

A  calculus  may  primarily  originate  in  the  bladder,  but  usually 
descends  into  it  from  the  renal  pelvis  ixiid  subsequently  increases  in 
size  (see  p.  521). 
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^H  Stones  formed  in  the  bladder  consist  almost  entirely  of  phos- 

^^M  phatcs,  and  owe  their  origin  either  to  the  presence  of  a  fortiga 
^^B  body  or  to  some  other  cause  exciting  cystitis  with  decomposition 
^^B  of  the  urine  and  precipitation  of  its  sahs.  The  probability  of  ike 
^^m  formation  of  stone  is  increased  if  there  is  mechanical  obsirtjakin 
^^P  to  the  lluw  uf  urine,  for  this  not  only  aggravates  the  cj'stitis  but 
^^  imprisons  within  the  bladder  an  accumulation  of  ropy  mucus  ainJ 

''  phosphatic  material.      When  once  a  stone  has   formed,  its  incrca>t 

in  size  by  the  de[>osition  of  i)liosphates  and  other  saJts  is  easy  oi 
comprehciision»  in  view  of  the  cystitis  its  presence  occasions. 

The  chemical  composition  and  physical  characters  of 
calculi.— Uric  acid  calculi  are  very  common,  especially  in  inc 
gouty  and  over-fed  whose  digestion  is  defective.  These  stones 
vary  in  colour  from  nearly  white  to  fawn  or  deep  reddish-brown; 
they  are  usually  smooth  on  the  surface,  oval  in  shape,  and  com- 
pressed laterally.      The  density  is  moderate. 

Urate  of  ammonium  calculi  are  rare  and  usually  occur  in 
I  children  in  comhiiiatinn  with  the  urates  of  lime  and  soda.     Tb^y 

may  be  so  like  uric  acid  calculi  that  chemical  analysis  alone  dis- 
tinguishes them  ;  but  they  are  generally  lighter,  more  porous,  and 
arc  slightly  nodulated  on  the  surface.  Sometimes  the  calculus 
resembles  a  piece  of  pipe-clay. 

Chimual  artafysis. — Uric  acid  and  urate  of  ammonium  arc  both 
soluble  in  liquor  potassce,  the  warm  solution  of  the  latter  giving  off 
fuoics  of  ammonia;  the  salts  are  re-precipitated  on  the  addition  of 
hydrochloric  acid.  Uric  acid  is  slightly,  and  urate  of  anxmouiofD 
freely  soluble  in  boiling  water. 

Oxalate  of  lime  calculi  are  formed  in  the  kidney  and  are  liable 
to  occur  ii^  debilitated  persons  and  those  who  partake  largely  of  a 
vegetable  diet  rich  in  oxidates.  The  calculi  may  be  quite  small, 
smooth,  and  pale  in  colour,  and  in  such  cases  arc  usually  multiple; 
but  the  ty]>ir;d  oxalate  of  lime  or  mulberry  calculus  is  dark  in 
colour,  often  dark  brown  or  almost  black  from  admixture  with 
blood  and  organic  matter;  its  surface  is  rough  and  tubcrculatcd 
and  the  stone  is  of  great  density  and  weight  (Fig.  167). 

By  reason  of  their  roughness  oxalate  calculi  lead  to  sei-vre 
symptoms,  so  that  they  are  removed  early,  and  hence  do  not 
usually  attain  a  large  size. 

Chemical  analysis. — Soluble  in  hydrochloric  but  not  in  acetic 
acid.  Ignition  gives  rise  to  the  formation  of  calcium  carbonate 
which  dissolves  with  effervescence  in  the  presence  of  hydrochloric 
acid. 
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Fio.    167. —  Urinvy  calculus  conptMcJ 
of  calu'ium  •jkaUiv  and   phOAptukta 


Phosphatio  calculi  form  in  the  presence  of  decomposing 
alkaline  urine.  Phosphate  of  lime  alone  rarely  forms  a  calculus, 
hut  in  association  with  the  animonio- 
magnesiaii  or  triple  jthos^ihate  it  enters 
largely  intM  the  eoiiipositiun  of  most 
stones.  The  proportion  in  which 
these  two  salts  are  combined  varies  ; 
two  parts  of  the  triple  phosphate  and 
one  of  pln)sijhate  of  lime  form  the 
fusible  calculus,  which  on  ignition 
fuses  into  an  enaniel-like  mass.  Phos- 
phatic  calculi  may  attain  a  large  size, 
are  rounded  or  oval  in  shape,  porous 
and  loose  in  texture,  and  are  readily 
broken  up.  In  general  aftpearaiice 
they  are  more  or  less  chalky. 

Chemical  ana/ysis. — Soluble  in  acid 
solutions,  the  solution  giving  a  while 
precipitate  of  calcium  oxalate  in  the  presence  of  ammonium  oxalate. 

An  acid  solution* of  triple  phosphate  treated  with  excess  of 
ammonia  thnnvs  down  triple  phosjjhate  crj'stals  (Fig.  158.  p.  497). 

Cystine  ealeuU  are  rare.  They  a])i>ear  to  be  hereditarj'  and 
are  often  met  with  in  members  of  the  same  family.  The  calculi, 
which  rarely  attain  a  large  size,  are  usually  oval  in  shape  and 
smooth  on  the  surface  ;  they  are  waxy  in  appearance  and  of  a 
yellowish  colour,  but  become  green  when  exjiosed  to  the  air.  A 
fresh  stone  has  a  peculiar,  soapy  feel,  and  is  said  to  emit  a  smell 
of  garlic  when  rubbed,  A  cystine  stone  breaks  with  a  crystalline 
fracture  ;  the  surface  of  section  may  be  laminated  but  rarely  is 
so.  Cystine  calculi  are  usually  pure  and  contain  26  per  cent  of 
sulphur. 

Xanthlc  oxide  calculi  are  extremely  rare.  These  arc  cinnamon 
coloured,  firm  in  consistency  though  easily  broken,  and  are  lami- 
nated.    Such  calculi  are  capable  of  taking  a  wax-like  pcli^h. 

Carbonate  of  Ume  calculi  are  of  extreme  rarity  in  man.  They 
arc  chalky  in  appearance  and  are  usually  small  and  multiple.  It 
is  possible  that  they  occasion.illy  originate  in  the  prostate  and  pass 
thence  along  the  urethra  into  the  bladder. 

Mixed  calculi. — .Although  uric  acid,  oxalate  of  lime,  and  the 
phosjihates  ftirm  by  far  the  greater  number  of  stones,  yet  it  must 
not  l_>e  supposed  that  any  given  calculus  will  be  found  compiiscd  of 
gne   or   other   of  these   substances  exclusively ;    for   in    the    vast 
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The     crust     or    investing     shell    is 
almost    always    phosphatic    and    is   de- 
posited from  the  urine  as   the   restUt  of 
the  cystitis  which  is  excited. 

The  effects  of  vesical  calculus. — A  small  calcuhis  may  he 
voided  />er  urfthtitm,  but  if  not  passed  within  a  short  time  after  its 
descent  from  the  kidney  it  gradually  increases  in  size  and  excites 
chronic  cystitis  and  changes  in  the  urine,  which  may  lead  to  serious 
renal  mischief.  In  the  great  majority  of  cases,  calculi  are  quite 
loose  in  the  bladder  and  usually  lie  near  its  neck,  but  it  sometimes 
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happens  Chat  when  the  bladder  is  sacculated  a  small  stone  falls 
into  a  sacculus  and  increases  in  size  in  this  situation  ;  it  is  then 
said  to  be  encysted. 

Spontaneous  fracture  sometimes  occurs  and  is  probably  due 
to  iunitration  of  the  urine  between  the  various  laininx  of  (he  stone 
through  a  fissure  on  its  surface.  It  is  very  doubtful  if,  as  has  l>een 
asserted,  the  mere  contraction  of  the  bladder  wall  or  the  concussion 
of  one  stone  against  another  can  cause  fracture. 

SigTis  and  symptoms. — AUhough  the  symptoms  pointing  to 
stone  in  the  bladder  arc  usually  well  marked  and  characteristic, 
yet  in  some  cases  (especially  if  the  stone  be  encysted)  they  arc 
so  slight  that  its  discovery  by  the  sound  comes  almost  as  a 
surprise. 

Frequency  of  micturition  is  excited  by  the  irritation  of  the 
calculus  and  is  consequently  increased  on  movement,  especially  by 
riding,  running,  and  the  like  ;  it  is  further  aggravated  by  the  exist- 
ence of  cystitis.  Such  frequency  is  specially  nuticud  during  the 
day,  but  at  night  when  the  patient  is  resting,  it  may  cause  little  or 
no  inconvenience  unless  cystitis  be  present.  It  is  generally  stated 
that  there  may  1^  a  sudden  stoppage  in  the  flow  of  urine,  owing  to 
the  stone  rolling  opposite  to  and  obstructing  the  neck  of  the 
bladder,  but  this  symptom  is  of  great  rarity. 

Hsematuria  varies  considerably  in  amount  ;  it  may  be  alisent 
from  the  first,  or  may  diminish  in  c]uantity  as  the  bladder  l>ecomes 
more  tolerant  of  the  presence  of  the  stone.  The  hfemorrhage  is 
rarely  copious,  except  in  the  case  of  a  rough  oxalate  stone  or  after 
■violent  exercise.  The  character  of  the  hsemorrhage  is  dcscriljcd 
at  p.  4  98. 

Changes  in  the  urine  arc  present  when  the  stone  has  excited 
cystitis  (see  p.  540). 

Pain  of  an  acute  character  is  felt  at  the  lip  of  the  penis  and 
neck  of  the  bladder  at  the  end  of  micturition,  and  is  due  to  the 
contact  of  the  stone  with  the  highly  sensitive  and  probably  in- 
flamed mucous  membrane  and  with  the  vesical  rjeck.  If  the  stone 
is  small  or  has  lK:en  present  some  time  and  its  surface  be  smooth, 
the  pain  may  he  trifling  ;  sometimes  it  is  ver)'  severe  and  is 
ilescribcil  by  the  patient  as  a  *' spasm."  Children  often  pass  the 
urine  lying  down,  as  this  position  to  some  extent  prevents  the 
sudden  rolling  of  the  stone  against  the  neck  of  the  bladder  and 
hence  diminishes  pain;  moreover,  the  irritation  at  the  end  of  the 
penis  makes  them  pull  at  the  prepuce,  so  that  inflammation  and 
excoriation  may  result. 
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The  subjects  of  vesical  calculus  frequently  complain  of  a  d/. 
constant,  aching  pain  in  the  supra-pubic  and  p>erineal  regions. 

Subsidiary  symptoms. — The  constant  straining  and  imtiu^c 
about  the  bladder  may  occasion  tenesmus,  piles,  prolapsus  am  at 
priapism,  but  such  symptoms  are  not  frequently  met  with.  Yi^ 
and  anxiety,  cystitis,  and  perhaps  free  htemorrhage  sooner  or  Uic 
produce  impairment  of  the  genera!  health. 

Secondary  results. — Neglected  cases  of  stone   will  e- 
the  changes  in  the  bladder  and  kidneys  which   have  been  u 
on  p.  507,  but  as  at  the  present  day  early  operation  is  peifomicvi 
such  results  are  rare. 

Physical  examination. — I^rge  stones  may  sometimes  be  ftl 
through  the  rectum  or  vagina,  aided  by  pressure  over  the  supn 
pubic  region,  but  in  all  cases  the  diagnosis  must  l>e  confumcd  t^ 
means  of  the  sound.  A  good  bladder-sound  should  have  a  s^b>;r^ 
curved  beak,  the  direction  of  which  must  be  indicated  by  a  nuii 
on  the  handle,  so  that  its  position  in  the  bladder  can  aJiirars  bf 
ascertained  ;  the  sound  should  also  be  a  catheter,  so  that  the  iraicr 
may  be  drawn  oil  ur  lUiid  thrown  into  the  bladder  at  will. 

Under  ordinar)'  circumstances  an  anaesthetic  is  nt^t  required 
but  this  should  always  be  given  in  cases  of  prostatic  hyperiropfay 
in  which  the  discovciy  of  the  stone  may  be  very  difficult,  and  it  b 
also  ad\'isaUe  if  the  patient  be  nervous  or  the  urethra  and  bKidiitf 
unduly  sensitive.  The  bladder  should  contain  about  two  ounces 
of  urine,  or  it  may  be  emptied  and  that  amount  of  boracic  sotuiioo 
injected.  The  patient  lies  on  his  back  with  the  head  slightly  raised 
and  a  small  pillow  is  placed  beneath  the  buttocks  so  as  to  raise 
the  pelvis  in  order  that  the  stone  may  fall  away  from  the  neck  of 
the  bladder  and  be  more  easily  reached.  All  manipulation  niu^ 
be  carried  out  with  great  gentleness,  not  only  to  save  the  (aticnt 
pain  and  avoid  damage  to  the  bladder,  but  because  rough  handling 
may  create  currents  in  the  fluid  which  carry  a  small  sione  (.ut  ti 
reach.  When  the  sound  is  passed  the  stone  may  be  inimediatdy 
struck,  conveying  a  characteristic  sensation  to  the  hand  and  giving 
out  a  ringing  sound.  Should  this  not  occur  the  beak  of  the 
instrument  is  turned  downwards  to  the  floor  of  the  bladder  and 
hehi  in  that  position  for  a  few  seconds  so  that  the  stone,  if  displaocil 
during  the  passage  of  the  instrument,  may  again  fall  to  the  bottom 
of  the  bladder.  The  sound,  lightly  held  between  the  finger  nxid 
thumb,  is  now  gently  rotated,  first  to  one  side,  then  to  the  other, 
drawn  towards  the  neck  of  the  bladder  and  pushed  gently  hack- 
wards,  and  if  none  of  these  movements  discover  the  calculus  the 
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walls  and  roof  of  the  bladder  are  systematically  explored.  Some- 
times the  stone  lies  behind  the  prostate  and  is  with  difficulty 
detected  J  in  such  cases,  a  finger  in  the  rectum,  combined  with 
greater  elevation  of  the  buttocks,  may  L-nahlu  the  surgeun  to  strike 
it.  Encysted  calculus  may  easily  escape  detection,  or  the  sound 
may  strike  that  portion  which  ]iresents  at  the  mouth  of  the  sacciiius. 
The  fact  that  the  stone  is  encysted  may  be  inferred  if  the  instrument 
cannot  be  passed  round  it,  and  if  it  is  always  encountered  in  the 
same  place  (usually  near  one  or  other  ureter)  from  which  it  cannot 
be  dislodged.  A  coating  of  i)hiisphates  on  a  fasciculated  bladder 
might  possibly  be  mistaken  for  calculus,  but  in  such  cases  the 
characteristic  "ring"  elicited  by  the  sound  is  absent,  no  stone  can 
be  moved  about  in  the  bladder  and  the  incrustation  is  usually 
widespread, 

A  stone  may  be  missed  (i)  if  the  middle  lobe  of  the  prostate  is 
enlarged  ;  (2)  if  it  is  encysted ;  (3)  if  the  bladder  is  empty  and  the 
folds  of  mucous  membrane  conceal  it  ;  and  (4)  if  it  is  ver)'  small. 
If  sounding  with  fluid  ii^  the  bladder  gives  a  negative  result  the 
lluid  should  t>e  drawn  off,  and  as  it  escapes  the  stone  may  In.*  carried 
against  the  beak  of  the  instrument.  If  no  stone  is  found,  but  the 
evidence  of  its  presence  is  stnjng,  another  opportunity  must  be 
taken  to  sound  the  bladder,  and  the  cysioscojie  may  l)e  employed. 

Diagnosis  of  the  number  size,  and  density  of  calculi. — 

The  jtreseiieo  of  multiple  stones  or  the  ap[ii<i\im;itc  size  of  any 
individual  calculus  is  usually  easily  determined  by  sounding.  The 
density  is  indicated  by  the  clearness  of  the  note  emitted  on  striking 
the  calculus,  and  by  a  knowledge  of  the  composition  of  the  stone 
obtained  from  the  state  of  the  urine  and  general  conditions. 

Treatment. — Calculus  in  the  bladder  must  be  removed  by 
litholrity  or  lithotomy^  according  to  the  circumstances  of  the  case. 
Multiple  small  calculi  may  be  washed  out  without  previous  crush- 
ing, and  in  women  stones  of  larger  size  may  be  removed  through 
the  dilated  urethra. 

Choice  of  operation. — Lithotrily  is  the  preferable  op>eration, 
but  there  may  lie  circumstances  which  render  the  performance  of 
lithotumy  more  advisable.  Any  slune  which  can  be  seized  by  the 
lilluitrile  may  l)e  crushed  unless  it  is  very  hard  (f.g:  oxalate  of  lime), 
and  such,  even  when  small^  may  require  lithotomy.  Stones  which, 
under  favourable  conditions,  could  easily  be  treated  by  lithotrily 
should  usually  be  removed  by  lithotomy  if  the  bladder  is  much 
inflamed  and  irritable,  or  if  the  patient  is  liable  to  urinary  fever 
from  the  gentlest  manipulation  of  the  urethra.     Renal  disease  is  a 
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complication  of  great  gravity  in  all  surgical  procedures,  bee 
fspccialiy  so  in  those  practised  on  the  urinary  tract  ;  in  such 
the  question  between  lithotrity  and  lithotomy  can  receive 
dogmatic  answer  and  must  he  decided  after  a  careful  review  of 
the  circumstances  of  the  case,  but  it  may  be  stated  in  general  tern 
that  that  operation  should  be  selected  which  w-ill  entail  the  kvt 
shock  and  damage.;  if  the  surgeon  is  experienced  in  lithotrity.  i^^ 
if  the  stone  be  of  moderate  size  and  density,  this  operation  may  k 
performed,  otherwise  cutting  is  the  wiser  course  ;  in  all  cases  tie 
performance  of  the  operation  should  be  postponed,  if  possible,  uot^ 
by  rest  and  appropriate  treatment  the  patient's  condition  has  hci'n 
improved  to  the  utmost.  Stricture  offers  no  bar  to  liihoiriiy,  forn 
must  first  be  dilated.  Enlarged  prostate  is  not  by  any  mconf 
incompatible  with  crushing,  provided  the  stone  can  be  rej<iilv 
found,  and  the  obstruction  is  not  sufficiently  great  to  impede  itn 
ready  introduction  of  instruments  and  their  free  manipulation,  inc 
that  the  kidneys  are  fairly  healthy. 

Encysted  calculi  must  be  removed  b)*  lithotomy.  Until  recently 
lateral  lithotomy  has  always  been  employed  in  male  children,  iini 
there  is  no  objection  to  lithotrity,  provided  the  instruments  used  irt 
p>roportional  to  the  size  of  the  urethra  and  due  care  be  exerdscd  ifl 
their  use. 

Lastly,  in  drasving  a  comparison  between  lithotomy  and  lithotritv, 
it  must  be  admitted  that  the  former  operation  is  more  frequeiirh 
fatal,  but  this  can  hardly  be  wondered  at  when  we  rcmemK 
the  operation  is  usually  only  performed  in  bad  crises,  and  dou 
this  falalily  will  be  still  further  diminished  in  the  future.  Recurrcmt- 
of  the  calculus  is  more  common  after  crushing  on  account  of  the 
fact  that  small  fragments  may  be  left  which  form  a  nucleus  fori 
second  stone.  Recurrence  is  especially  likely  to  occur  in  cases  of 
enlarged  prostate  with  chronic  cystitis. 

THE    OPERATfoN    OF    LITHOTRITY 

Preparation  of  the  patient— For  a  few  days  prior  to 
operation  the  patient  should  be  kept  at  rest,  the  bowels  acted 
and  diuretics,  such  as  the  citrate  of  potash,  may  be  given 
advantage  :  a  good,  easily  digestible  diet  should  L>e  allowed- 
there  is  cystitis,  the  bladder  must  he  washed  out  with  boratit 
solution  at  least  once  a  day  so  that  it  may  be  in  as  ht-althy  a  state 
as  possible.  The  bowels  should  be  opened  by  a  purge  the  niphi 
before   the   operation,    followed 
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During  the  operation  the  patient  should  be  warmly  clad  and 
protected  from  draughts,  and  in  cold  weather  hot  bottles  should  be 
applied  to  the  trunk  and  lower  extremities. 

Operation. — The  buttocks  being  well  raised  as  in  sounding 
for  stone,  the  urine  is  drawn  off  and  about  two  ounces  of  warm 
boracic  solution  injected  into  the  bladder,  this  quantity  being 
quite  sufficient  to  distend  it,  so  that  the  mucous  membrane 
is  not  thrown  into  folds  which  might  otherwise  be  caught  up  in 
the  lithdtrite  and  damaged.  Ever)'  manipulation  must  Ik-  carried 
out  with  the  greatest  gentleness,  so  that  no  unnecessary  damage  is 
indicted. 

A  fenestrated  hthotrite,  large  and  strong  enough  to  deal  with 
the  stone,  is  carefully  introduced  (if  necessary  the  meatus  must  be 
enlarged)  and  the  stone  is  seized.  This  may  usually  be  accom- 
plished by  turning  the  blades  laterally,  first  to  one  side,  and  failing 
this,  to  the  other,  and  as  soon  as  the  stone  is  felt  the  blades  are 
carefully  opened  and  closed  on  it ;  if  this  procedure  fails,  the  lithotrite, 
with  the  beak  looking  upwards,  should  t)e  depressed  against  the 
trigone,  and  the  blades  being  opened  the  stone  will  almost  certainly 
drop  between  them,  especially  if  the  instrument  be  lightly  shaken. 
When  the  stone  has  been  caught  and  the  lithotrite  Unrked,  this 
should  be  gently  moved  to  make  » ertain  that  no  nnieous  membrane 
!uis  been  entangled,  an  accident  nut  likely  to  happen  if  the  bladder 
contains  two  ounces  of  Huid.  When  the  stone  has  biecn  broken  the 
large  fragments  are  sought  for  and  crushed  ;  these  are  readily  found 
if  the  lithotrite  be  kept  in  the  same  position  as  before,  but  if  it 
is  moved  about  in  the  bladder  the  fr;igments  may  be  scattered 
and  missed.  Before  withdrawing  the  instrument  the  blades  are 
tightly  closed.  The  evacuatijig  tube  is  now  introduced  and  the 
bladder  emptied;  a  good  deal  of  detritus  is  carriet!  away  by  the 
rush  of  fluid.  The  evacuator  is  adjusted  and  about  two  or  three 
ounces  of  fluid  are  thrown  into  the  bladder  at  a  lime  and  the  debris 
is  thus  washed  out ;  any  fragments  which  are  loo  large  to  pass  may 
be  heard  and  felt  to  strike  the  evacuating  lube  with  a  characteristic 
click,  especially  if  a  stethoscope  is  applied  over  the  pubes ;  these 
must  of  course  be  crushed.  Sometimes  a  good  si ^ed  fragment 
impacts  in  the  evacuating  lube  (indicated  by  the  bottle  failing  to 
expand  properly)  and  must  be  driven  back  by  firm  compression  of 
the  evacuator  or  by  a  .stylet.  When  the  operation  is  completed  the 
blatider  must  he  em|itied. 

Accidents  and  sequelse. — Injury  to  the  bladder,  urethra,  or  an 
enlarged  middle  lobe  of  the  prostate  may  be  inflicted  unless  all 
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manipulation  is  carried  out  with  great  care-.  Such  damage  cut 
occasion  considerable  bleeding  and  the  bladder  may  becnnw  (i;-^ 
tended  with  clot,  which  must  he  removed  by  the  evacuator;  rcn 
free  bleeding  during  the  early  stages  of  the  o|.»eration  may  be  gcxKi 
ground  for  substituting  lithotomy. 

Cystitis  is  occasionally  set  up  by  the  irritation  caused  bys 
retained  fragment^  and  congestion  of  the  prostate  may  also  occur 
Temporary  atony  of  the  bladder  with  retention  is  not  unromtnnn. 
especially  if  cystitis  has  been  excited  or  aggra\'ated  by  the 
operation. 

Urinary  fever  may  ensue,  especially  in  those  who  ha\-e  a  ytry 
irritable  urethra  and  diseased  kidneys;  epididymitis  is  stinieiimes 
met  with.  If  a  fragment  has  been  left  behind  it  may  estiipe  into 
the  urethra  during  mirturition,  and  if  too  large  to  pass  will  become 
inipatlcfj,  and  must  l)e  removed  as  described  on  p.  344,  vol.  ii 

Lithotrity  in  women.— This  operation  offers  no  difficulty,  and 
considemble  fragmenis  may  be  removed  through  the  dilated  ur^htt 
by  means  of  small  lithotomy  forceps  which  will  protect  it  against 
laceration. 

Lithotrity  in  children  requires  the  employment  of  spedaDy 
slender  instruments  su  th:U  no  damage  is  inflicted  on  the  nanov 
and  developing  passages.  The  operation  re(]uires  care  and  dexterity, 
and  m.any  surgeons  i)refcr  lateral  or  suj*ra-])ubic  cystotomy. 

Combined  perineal  cystotomy  and  lithotrity  is  now 
aban<lonci!  in  favour  uf  supra  pubic  cystotomy. 

After-treatment — The  patients  if  his  kidneys  be  in  a  fit 
condition,  may  have  a  small  dose  of  morphia  immediately  after  the 
operation,  and  if  there  is  much  spasm  or  tenderness  hot  fonienu- 
lions  should  be  applied  to  the  bladder  and  perineum.  Spasm  nuf 
be  relieved  by  a  suppository  of  Ix-lladonna,  gr.  1,  camphor,  gr.  3; 
conium  and  hyoscyamus  are  sometimes  useful.  Complete  rest 
should  lie  enjoined  for  five  days  or  more  according  to  the  scveriij- 
«if  the  case,  and  during  this  time  it  is  well  to  gently  wash  out  the 
bladiier  daily  through  u  large-eyed  catheter.  The  food  should  be 
chiefly  lluid,  and  plenty  of  Ijarley  water  and  mild  diuretic  drinks 
should  l)e  given.  'I'he  Ixjwels  should  be  opened  on  the  second  ilay 
and  kept  acting  regularly.  Before  the  patient  is  lost  sight  of  his 
bladder  should  be  ciirefully  sounded  to  ast:crtain  if  any  fragment 
rem.Tins  Ix-hind,  and  if  this  is  found  to  Ik;  the  c;ise  it  mos* 
Ik:  removed.  Complications  must  be  treated  according  to  their 
nature. 
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MTHOTOMY 

The  lateral  operation  of  lithotomy  is  now  superseded  by  the 
supra-pubie  nielhiMlj  Imi  ihu  former  is  preferred  by  some  in  the  rase 
of  children.  The  Sllpra-pubJC  route  gives  freer  access  to  the 
bladder,  and  is  not  so  dangerous  if  due  care  be  taken.  The  details 
of  the  fjpcraiion  arc  dcsrribt<I  l^clow. 

The  median  and  vesico-vaginal  operations  should  not  be 
perfr>rmed  ;  the  former  gives  but  little  room,  and  may  be,  though 
rarely  is,  attended  by  smart  hcemorrhage.  Vesico-vagina!  cystotomy 
may  result  in  permanent  fistula  and  has  nothing  to  recommend  it 

SUPRA-PUBIC   CYSTOTOMY 

•  Supra-pubic  cystotomy  may  be  required  for  the  remo\'aI  of 
stones,  foreign  bodies,  or  tumours  of  the  bladder,  for  the  perform- 
ance of  prostatectomy,  or  to  give  drainage  in  cases  of  intractable 
cystitis  and  retention.  I  have  successfully  em])Ioyed  it  in  a  case  of 
stricture  with  extensive  perineal  abscess.,  in  which  I  repeatedly 
failed  to  pass  an  instrument  into  llic  bladder  :  the  supra-pubic  open- 
ing enabled  me  to  [>ass  the  catheter  from  the  bladder  to  the  perineal^ 
wound,  and  thence  alni^g  the  penile  urethra. 

Preparation  of  the  patient. — The  same  as  for  lithotrity  (see 
p.  554),  with  the  addition  that  the  pubes  should  be  shaved  and 
thoroughly  cleaned. 

Operation.  —  When  the  patient  has  been  anresthelised  the 
rectal  bag  is  introduced  by  an  assistant,  and  is  distended  with  air 
or  water  sufficiently  to  push  the  Wadder  well  u\\  Uu  not  to  too 
great  an  extent,  or  the  mucous  membrane  of  the  rectum  may  be 
torn. 

The  bladder  is  washed  out,  and  when  the  fluid  comes  away 
clear  it  is  distended  (in  the  adult)  with  about  ten  or  twelve  ounces 
of  fluid ;  too  great  distension  may  cause  rupture,  especially  if  a 
sacculus  be  present.  As  the  bladder  is  filled  it  rises  well  above  the 
[lubes.  and  the  peritoneum  is  carried  upwards  out  of  danger ;  the 
surgeon  supervises  this  with  his  hand,  and  when  the  summit  of  the 
bladder  has  risen  well  above  the  pubes  no  more  fluid  need  be  in- 
jected. The  ah<lnminnl  wall  is  incised  in  the  middle  line,  the 
incision  being  begun  alwut  three  inches  alwve  the  ]>ubes  and 
extending  to  it  (Fig,  19,  e,  p.  84).  The  linea  alba  and  fascia 
trans\'crsalis  are  carefully  divided  and  the  fat  round  the  bladder  is 
exposed ;  many  veins,  often  large  and  congested,  will  be  seen.     If 


r 


558 


MANUAL  OF  SURGERY 


the  peritoneum  is  seen  bulging  into  the  upper  angle  of  the 
during  inspiration,  it  should  be  gently  pushed  upwardb  and 
tectcd  by  a  narrow  retractor.  The  cellular  tissue  is  carefally  ton 
through  with  two  pairs  of  forceps,  every  care  being  taken  d«  w 
damage  the  veins,  and  that  the  separation  of  the  tissues  is  ooh 
conducted  in  the  line  of  the  incision,  so  that  the  dissection  i^  r^i 
carried  duwii  l>y  the  side  of  the  bladder ;  the  peri-vesical  trliuiu 
tissue  is  thus  disturl>ed  as  little  as  possible,  and  the  danger  c! 
urinary  inliltraiiou  and  consecutive  cellulitis  is  ihereh)'  avoided 

The  pink  muscular  coal  of  the  bladder  is  easily  recognised,  ani 
when  this  is  exposed  a  silk  thread  is  passed  through  the  bladikr 
wall  on  each  side  to  act  as  a  guide,  and  a  small  vertical  incision  « 
made  at  the  highest  point  exposed.  If  it  be  made  close  to  the 
pubes,  the  opening  will  sink  down  behind  this  out  of  sight  as  the 
fiuid  escapes  and  the  viscus  collapses.  The  opening  ma/  te 
enlarged  to  the  required  extent  by  the  fingers. 

If  a  stone  is  present  it  may  readily  be  removed  by  the  two  in- 
dex fingers  or  lithotomy  forceps. 

Prostatectomy  is  easily  effected  by  division  of  the  mucous 
membrane,  and  enucleation  of  the  middle  ]obe  with  the  finger  (sa 
P-  5/0. 

Tumours  are  torn  away  with  specially  constructed  toothed 
forceps  (see  p.  546). 

When  the  operation  has  been  completed  the  recta]  bag  is  emptied 
and  withdrawn,  and  this  tends  tu  materially  diminish  any  bl-: 
which  may  bv  going  on.  A  drainage  tube  is  introduced  int- 
bliiddcr  and  must  be  retained  for  a  varying  time  according  to  circum- 
stances. In  the  case  of  lithotomy,  twenty-four  hours  is  long  enouglv 
unless  there  is  severe  cystitis  which  niay  be  much  benefited  b) 
longer  drainage.  In  tumour  cases  the  tul)e  should  Ix;  retained  until 
all  bluod  and  clots  have  come  away.  Although  the  ideal  operation 
would  consist  in  suturing  the  bladder  wall  and  closing  the  external 
wound,  experience  shows  that  this  is  unwise,  and  that  the  wounds 
should  be  k'ft  to  granulate.  The  rapidity  of  healing  varies  much; 
the  wQun<l  may  be  soundly  healed  in  three  weeks  or  less,  or  may 
remain  open  a  much  longer  time. 

After-treatment. — The  skin  round  the  wound  must  be 
covered  with  vaseline  to  prevent  irritation  by  the  continual  How  of 
urine,  and  the  wound  should  Ixi  dusted  with  iodoform  and  kept 
clean  by  frequent  irrigation,  or  a  soft  catheter  may  be  passed  by  the 
urethra  night  and  morning,  through  which  the  bladder  can  be 
thoroughly  Hushed.     The  wound  should  be  covered  with  a  layer 
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of  gauze  on  which  a  gauze  bag  filled  with  coarsely  carded  moss-peat 
shuuk]  bt  placed.  This  is  an  admirable  absorbent,  and  should  be 
changed  frequently.  The  day  after  the  operation  the  patient  should 
lie  on  his  back  and  on  either  side  alternatelyi  so  that  free  drainage 
is  obtained. 

Dangers  of  the  operation — HjBmorrhage  may  be  severe  and 
troublesome  if  the  veins  running  iti  ihc  cellular  tissue  in  front  of 
the  bladder  are  wounded.  They  should  be  avoided  by  gently 
tearing  the  cellular  tissues  with  forceps,  or  scratching  through  it 
with  a  blunt  instrument. 

Wound  of  the  peritoneum  may  occur  if  the  incision  is  made 
too  high  up  or  the  bladder  not  suliicientiy  distended.  It  is 
wiser  under  such  circumstances  to  close  the  wound  in  the  peri- 
toneum and  abandon  the  o])eration  for  two  or  three  days,  the 
external  wtjund  l>eing  plugged  with  gauze.  If  the  itnniediate  com- 
pletion of  the  operation  is  urgently  called  for,  the  peritoneum  must 
be  closed  as  securely  as  possible  by  suturing,  and  a  plug  of  gauze 
placed  in  the  wound  at  the  upper  part  ;  the  operation  is  then  com- 
pleted, and  the  bladder  must  be  very  freely  drained  and  every 
care  taken  to  prevent  septic  peritonitis. 

Extravasation  and  cellulitis  is  a  very  rare  occurrence.  It  is 
easily  prevented  by  avoiding  loo  free  separation  of  the  cellular 
tissue  at  the  time  of  the  o[)tration,  and  by  frequently  changing  the 
patients  position  afterwards.  The  use  of  the  tube  for  the  first  few 
days  prevents  the  occurrence  of  cellulitis. 

Shock. — The  shock  is  very  slight,  but  in  old  men  with  diseased 
kidneys  the  operation  may  prove  fatal. 

Supra-pubic  cystotomy  in  women. — Owing  to  the  diflBcuIty 
of  niaintaining  full  distension  of  the  bladder,  it  is  sometimes  neces- 
sary to  inlruduce  a  steel  sound  in  order  to  ]tush  the  viscus  weJl  up 
akive  the  pubes.  Special  care  shouM  be  taken  to  avoid  wounding 
the  peritoneum,  A  bag  may  be  placed  in  the  vagina,  and  being 
fully  distended,  will  push  up  the  bladder;  in  virgins  the  bag  should 
be  used  in  the  rectum. 
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CHAPTER   XXV 

Diseases  of  the  Prostate 

Anatomy. — The  prostate  sunounds  the  neck  of  the  bladder  intl 
encluses  ihe  prostatic  urethra  which  runs  nearer  the  anterior  tKw 
the  posterior  limit  of  the  glaiui  It  is  about  the  aizc  of  u  lap 
chestnut  niciLsLirJii}^  oik*  and  a  quarter  inch  from  t>efore  back,  one 
and  a  half  inch  laterally,  and  one  inch  in  thickness;  it  weighs 
about  an  ounce. 

The  prostate  lies  upon  the  rectum  between  the  le^-atores  ani 
muscles,  and  is  enclosed  in  a  double  layer  of  ihe  recto-vesicul  fascia, 
between  which  lies  the  ])ro3late  plexus  of  veins.  It  consists  of  two 
lateral  lobes  and  a  much  smaller  third  or  middle  lobe  which  ppv 
jects  towards  the  bladder  and  corresponds  to  the  eminence  in  il 
known  as  the  uvulx  TIjc  apex  of  the  gland  lies  behind  the 
triangular  ligament,  the  base  surrounds  the  neck  of  the  bladdtr. 
and  at  this  spot  is  a  nolch  where  the  ejaculatory  seminal  ducta 
come  into  relation  with  the  gland. 

The  prostate  is  princii>ally  composed  of  involuntary'  muscle 
with  some  glandular,  fibrous,  and  elastic  tissue.  The  glandular  sub- 
stance is  composed  of  acini  and  duels  lined  by  columnar  epithelium  : 
the  ducts,  twelve  to  twenty  in  number,  open  into  the  urethra  by 
side  of  the  vcrumontanum. 

ACUTE    PROSTATITIS PROSTATIC   ABSCESS 

Etiology* — Acute  inflammation  of  the  prostate  is  usually  due 
to  gonurrha;a.  It  may  also  arise,  especially  if  the  organ  be  enlarged, 
from  exposure  to  cold,  the  irritation  caused  by  the  passage  of 
instalments  along  the  urethra,  or  from  any  other  cause  of  local 
irritation. 
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,  Morbid  anatomy. — UTien  due  to  gonorrhtfial  infection  the  in- 
flammation begins  in  and  may  remain  limited  to  the  ducts  {foiliathxr 
Jorm\  or  it  may  spread  to  the  general  substance  of  the  gland 
{p(i$rnchymatous\  or  to  the  surrounding  cellular  tissue  (ptri-proitatitis). 
The  gland  is  congested,  swollen,  and  somewhat  enlarged,  but  resolu- 
tion usually  occurs  without  subsequent  trouble ;  in  other  cases  the 
inflammation  becomes  chronic  and  the  prostate  remains  slightly  en- 
larged. Suppuration  is  not  uncommon,  and  as  the  abscess  increases 
in  si/e,  either  by  direct  extension  or  by  the  coalescence  of  adjacent 
foci  of  suppuration,  the  gland  may  be  completely  destroyed,  and  the 
abscess  continue  to  discharge  for  a  long  time.  Prostatic  abscess 
usually  bursts  into  the  prostatic  urethra,  but  may  do  so  into  the 
rectum  ;  more  rarely  the  pus  finds  its  way  to  the  perineum.  Sup- 
puration in  the  cellular  tissue  leads  to  the  formation  of  a  large 
aljscess  which  burrows  along  the  lx)wel. 

Symptoms. — There  will  be  a  history  of  antecedent  gonorrhoea, 
or  a  urethral  discharge  may  be  actually  present,  though  this  has 
usually  temporarily  ceased  with  the  onset  of  prostatitis.  The 
patieTit  complains  of  great  irritability  alx)ut  the  neck  of  the  bladder, 
with  frequent  and  urgent  desire  to  micturate^  although  he  only  voids 
a  few  drops  with  great  jniin  of  a  spasmodic  nature,  which  is  referred 
to  the  neck  of  the  bladder  and  is  transient  in  duration  {stran^ry). 
There  may  be  complete  retention  from  occlusion  of  the  urethral 
canal  by  the  swollen  prostate.  There  is  a  sense  of  weight  or  fulness 
in  the  perineum,  aggravated  by  pressure  and  by  defalcation  ;  the 
[Klin  radiates  to  the  liack,  the  loins,  and  down  the  thighs,  and  may  be 
felt  in  the  supra-pubic  region.  Rectal  examination  (whit  h  cau.ses 
considerable  pain)  reveals  the  fact  that  the  gland  is  enlarged  and 
very  tender,  and  if  sup[>uration  has  occurred,  a  softened  boggy  area 
may  be  detected,  pressure  on  which  may  cause  a  discharge  of  pus 
from  the  urethra  if  the  abscess  has  already  burst  in  that  direction. 
'I'hore  is  usually  some  constitutional  disturbance  with  slight  fever, 
general  malaise,  and  often  marked  mental  depression  ;  when  sup- 
puralion  occurs  the  general  symptoms  are  much  aggravated,  and 
the  patient  may  have  rcjieated  shivering  fits.  Owing  to  the  depth 
of  the  gland  from  the  surface  the  presence  of  suppuration  can  mrely 
be  made  out  by  examination  of  the  perineum. 

Treatment. — Considerable  relief  follows  the  local  emplojTuent 
of  heat.  The  patient  should  be  frequently  allowed  to  sit  in  a  hot 
hip  Ixith,  and  in  the  intervals  a  sponge  wrung  out  of  hot  water 
should  be  applied  to  the  perineum ;  hot  water  encmata  are  also 
vcT}'  soothing.  If  the  pain  is  great  a  few  leeches  should  be  applied 
vol-  la  X  «k 
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to  ihe  perineum,  and  morphia  and  belladonna  suppositoria 
scribed.  Retention  of  urine  calls  for  the  passage  of  a  caihewi.' 
flexible  rubber  instrument  being  the  best.  The  bowels  should  bt 
emptied  by  enemata  and  kept  acting  b^  the  use  of  salines. 

As  soon  as  suppuration  is  present,  no  time  must  be  lost  in  OIKS' 
ing  the  abscess  by  an  incision  through  Ihe  centre  of  the  penncua 
one  finger  being  placed  in  the  rectum  as  a  guide.  The  pus 
escapes  may  be  mixed  with  urine.  If  the  abscess  bursts 
taneously  into  the  urethra,  or  if  it  has  been  ruptured  by  the  pas 
of  a  catheter  fur  the  relief  of  retention,  the  surgeon  should  «^it  a 
few  days  to  see  if  it  will  close,  but  if  the  symptoms  show  that  thft 
is  not  occurring  (on  account  of  the  small  opening  and  constvjucm 
imperfect  drainage),  he  should  at  once  lay  the  abscess  open  » 
above  described.  Tlie  abscess  cavity  must  be  kept  clean,  and 
readily  heal  from  the  bottom. 


CHRONIC   PROSTATITIS 

Chronic  prostatitis  is  a  not  uncommon  sequel  of  the  acute  form, 
or  of  a  persistent  gonorrhijea.  The  gland  is  slightly  enlarged  and 
indurated,  and  the  secretion  is  increased  in  quantity.  The  pro6llDc 
urethra  usually  [>articipates  in  the  inflammation. 

Symptoms.— There  is  frequency  of  micturition,  with  some 
pain  at  the  end  of  the  penis,  and  a  constant  sense  of  weight  ami 
heaviness  in  the  perineum,  accompanied  by  tenderness.  A  muo 
punilcnt  discharge  from  the  urethra  is  usually  noticed,  especially 
in  the  morning,  and  this,  as  well  as  the  other  symptoms,  is  often 
aggravated  by  exercise,  by  coitus,  or  by  indulgence  at  the  laWt 
Sometimes  the  discharge  from  the  urethra  is  copious,  clear,  wvd 
glairy  fjirosiaforr/iaa).  The  urine  is  often  turbid,  and  rontoim 
shreds  and  thread-like  masses  of  secrerion  from  the  prostatic  ducts. 
f'onstijiation  is  usually  present,  and  the  patient  may  be  troubIcO 
with  nuiturnal  eiriissions  which  frequently  cause  pain.  On  rectal 
examination  the  glnnd  will  be  found  slightly  enlarged,  hard,  and 
tender.  The  sound  eliminates  the  presence  of  vesical  calculus,  the 
symptoms  of  which  are  ver>'  similar.  A  very  distressing  mental  stJtc 
is  by  no  mc;ins  an  uncommon  accompaniment  of  chronic  prostatitis; 
the  piitient  lx.'Conies  very  despondent,  sometimes  almost  mcbn- 
cholic,  and  is  quite  unaf)le  to  go  on  with  his  work  or  turn  his 
thoughts  from  his  malady,  the  gravity  of  which  he  much  cxaggeratei. 
Chronic  suppuration  sometimes  ensues,  and  Uie  pus  may  graduaJlj 
burrow  between  the  rectum  and  prostate. 
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Treatment. — It  is  of  great  importance  to  reassure  the  patient 
as  to  tilt'  really  trivial  nature  of  his  I'ompliint.  Sexual  connection, 
horsc-riding,  anU  violent  exercise  should  be  avoided,  and  sparkling 
wines,  or  irritating  articles  of  diet  must  be  prohibited.  Cold 
douching  and  the  injection  of  cold  watcryVr  rectum  are  sometimes 
beneficial,  and  may  be  used  night  and  morning.  Blistering  the 
perineum  with  \v\.  epispasticus  often  gives  excellent  results;  the 
blistering  should  be  repeated  about  every  fifth  day  as  long  as  local 
relief  is  olMained.  If  the  urethra  is  specially  involved,  it  may  be 
treated  \tith  a  solution  of  nitrate  of  silver,  either  through  the 
endoscopic  tube,  or  by  means  of  Guyon's  injector;  at  first  "5  grs. 
ad  .V.  is  sufficiently  strong,  but  this  may  gradually  be  increased  to 
twenty  grains  ;  if  the  application  causes  much  pain»  a  little  cocaine 
(10  per  cent  solution)  should  Ik;  first  injected.  dcHjd  food  and 
tonics  should  be  given,  and  change  of  air  is  much  to  be  desired  io 
obstijiatc  cases,  especially  if  there  is  much  mental  depression. 

PROSTATORRH<EA 

A  discharge  of  clear  glairy  fluid  from  the  prostatic  ducts  may 
follow  micturition  or  straining  at  stool ;  the  fluid  is  merely  au 
increase  of  the  normal  secretion,  and  does  not  contain  spermatozoa. 
This  condition  is  due  to  chronic  prostatitis,  or  undue  sexual 
excitement.  It  probably  does  no  harm,  but  unforlunately  the 
patient  is  often  unduly  anxious  about  his  condition,  thinking  he  has 
spermatorrhoea,  an  idea  which  advertising  quacks  will  zealously 
foster  should  he  foolishly  consult  them. 

Treatment  consists  in  remedying  the  chronic  congestion  by 
the  means  employed  for  chronic  prostatitis,  and  giving  the  patient 
plenty  of  exercise  and  work,  to  draw  his  mind  from  the  subject. 
Blistering  often  docs  much  good.  Belladonna  is  recommended  by 
some  surgeons.  The  bowels  should  be  kept  freely  acting,  as  when 
they  are  loaded  the  prostate  is  congested  and  the  secretion  in- 
creased. 

TUBERCULAR    PROSTATITIS 

Morbid  anatomy. ^Pri mar)' tubercular  disease  of  the  prostate 

is  a  rare  condition,  but  its  involvement  in  cases  of  tubercular 
epididymitis,  or  gener.ol  tubercle  of  the  genito-urinary  tract  or 
lungs  is  not  uncommon.  It  is  said  that  a  persistent  prostatic 
gleet  may  occasion  primar)'  disease  in  patients  of  a  tubercular 
diathesis.      The    gland    is    studded    with    tubercular  foci   which, 
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by  coalescence,  may  occupy  and  destroy  a  considerable  ponici 
of  it.  As  the  caseous  areas  soften  and  break  clown  a  chrow 
abscess  results,  which  may  burst  into  the    urethra  or  more  rarc^ 

into   the  rectum  or  ond* 
perineum.       The  proswe 
is      enlarged,      but     oftoi 
irregularly    so.       The  ia 
ease    spreads    to  the  va 
culae     seminales,    pet 
prostatic  connective  ixsaJ 
and     bladder.       In    mam 
cases  the  patient  dies  btm 
the    effects    of    pulmomrfl 
or    renal     tuberculovii^ 
beA^re  the  stage  of  pn>suiioi 
abscess  is  reached.  i 

Sig-ns.  —  TubenWj 
prostatitis  occasion!, 
symptoms  of  vesical  imt»l 
tion  similar  to  those  md! 
with  in  chronic  prost3tilif 
of  non- tubercular  origin  j 
chronic  cystitis  from  m 
extension  of  the  disease  'd 
common.  If  absces^ 
forms  and  bursts  into  tht 
urethra,  the  occurreno(i 
will  be  marked  by  di* 
charge  from  the  tube,  and 
it  may  be  possible  to  deled 
the  bacillus  in  the  pus.  1 
On  rectal  examination 
the  gland  will  be  found  tq 
bo  enlarged,  often  in  onfl 
part  more  than  another 
from  the  unequal  distribution  of  the  tubercle.  The  vcsicula;  mjii 
also  be  implicated 

Treatment. — The  general  treatment  of  tubercle  must 
forced,  but  no  local  means  can  be  employed  beyond  giving  fre^j 
escape  for  the  matter  should  sujjpuration  occur.  Sharp-spooning 
has  Ix'cn  umployud,  but  in  view  of  the  fact  that  the  disease  is  n(n 
limited  to  the  prostate,  it  is  of  doubtful  utility. 


FiCh  160. — Papitlomatoiu  growth  of  ihc  bladder  with 
hypentophy  of  (he  pro^tnle  (Zie^kr)  <f.  nrvr 
er>.>wtli ;  A,  e,  cnloriicu  pru»late  ;  tJ,  thicktriicd  und 
infliimed  bUdilcr  walTk 


icula;  mjijj 
ist  be  ei^ 
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SENILE    ENLARGEMENT   OF   THE    PROSTATE 

Etiology. — Apart  from  the  fact  that  it  does  not  occur  before 

the  age  of  lifty-five,  we  know  prarticaSly  nuthiiig  fis  to  ihc  etiology 
of  this  troublesome  aflection.  It  is  LK-lieved  by  some  that  it  is 
dependent  upon  great  sexual  vigour  and  indulgence,  and  it  is 
suggested  that  its  occurrence  after  the  period  of  full  sexual  activity 
is  due  to  the  fact  that  the  prostatic  energy — so  to  speak — is 
expended  in  growth  rather  than  function. 

Morbid  anatomy. — The  enlargement  is  due  to  an  overgrowth 


Vctlod  oriAce  of  uralkn. 


F:u.  170. — Median  prostatic  adenoma  from  :i  man  sixty  yean  of  agv 
Sketched  rrgm  within  the  hU<J<ier  (Hland  Sutton). 

of  all  the  elements  forming  the  norma!  prostate,  but  differs  from 
hypertrophy  in  that  it  serv'cs  no  useful  purpose  in  the  economy. 
The  muscular,  fibrous,  and  glandular  clfments  are  not  increased 
in  equal  degree,  the  two  first  being  especially  prominent.  The 
whole  gland  may  be  enlarged  (Fig.  169).  but  the  enlargement 
usually  affects  one  part  more  than  another,  and  a  definite  tumour 
may  be  present  {pri>%tiUu  adenoma^  Fig.  170). 

The  gland  is  more  dense  than  narural,  and  the  duct.s  may  be 
dilated  into  small  cysts  which  may  contain  concretions  comfHised 
of  organic  and  earthy  material.  Prostatic  enlargement  leads  to 
certain  clmnges  in  the  urethra  and  vesical  outlet,  on  which  the 
symptoms  are  dependent      The  canal   i.s  elongated   from   before 


i 


S66  MANUAL  OF  SURGERY  cae 

back  and  narrowed  from  side  to  side  b>'  enlargement  of  the  bteu' 
lobes  but  if  one  of  these  be  larger  than    the   other   the  coiul   ' 
deflected  to  the  less  enlarged  side  ;  these  changes  do  not,  hower.- 
offer  much,  if  any,  innpediment  to  the  free  escape  of  urine.     \Vh<, 
the    middle    lolje    is   enlarged   it    forms   a   more    or   less  dcridci 
prominence  in  the  trigonum  vesicas,   and    projecting   upwards  ia 
mediately  behind  the  orifice  of  the  urethra  obstructs  the  free  fiot 
of  urine.      The   midtllc  Inbe  may  form  a  broadly  sessile  tumour  ir 
the  bladder,  which  not  only  prevents  the  free  flow  of  urine  but  offf f) 
an  impediment   to  the  entrance  of  a   catheter   (Fig.    170,  p.  5651 
The  orifice  of  the  neck  of  the  bladder  and  the  urethral  canal  art 
cresceniic,  the  concavity  corresponding  to  that   part   of  the  gland 
which  is  chiefly  enlarged ;  thus  when  the  middle   lobe  is  affertdi 
the  concavity  of  the  vesical  orifice  looks  downwards,  and  the  urine 
passes  on  each  side  of  the  lobe. 

When  the  enlargement  is  so  situated  that  the  passage  of  tb< 
urine  is  impeded  certain  secondary  changes  occur  in  the  bladder, 
and,  in  bad  cases,  in  the  ureters  and  kidneys.  As  the  bladder  is 
not  completely  emptied  it  becomes  pouched  behind  the  middk 
lobcj  and  this  pouch  retains  urine  which  no  effort  on  the  part  of 
the  patient  can  void,  since  muscular  contraction  tends  to  further 
obstruct  the  vesical  outlet  by  forcing  the  enlarged  lobe  again^it  it 
SaccuU  may  also  form,  especially  near  the  ureters.  The  retained 
urine  may  become  putrid,  and  acute  or  chronic  cystitis  resujts  ;  in 
the  latter  case  the  large  quantity  of  mucus  which  is  present  in 
the  viscus  offers  a  further  difficulty  in  micturition.  Over-<listcnsioo 
soon  leads  to  atony  which,  in  turn,  adds  to  the  difficulty.  These 
changes  may  extend  backwards  along  the  ureters  which  may  be 
considerably  dilated;  the  kidneys  are  often  the  seat  of  chronic 
inflammation  which  constitutes  a  serious  danger. 

Calculi,  mainly  composed  of  phosphates,  are  very  liable  to  form 
as  the  result  of  chronic  cystitis,  a  condition  which  their  presence 
aggravates. 

Symptoms. — The  situation  of  the  enlargement  is  the  im- 
portant factor  in  the  production  of  symptoms  ;  the  lateral  lobei 
may  bo  considerably  increased  in  size  without  occasioning  much 
or  indeed  any  difficulty  in  micturition,  whereas  even  slight  enlarge- 
ment of  the  middle  lobe,  which  projects  up  into  the  floor  of  the 
bladder  and  obstructs  its  outlet,  may  cause  urgent  symptoms. 

The  symptoms  are  dependent  upon  the  impediment  to  the  flaw 
of  urine,  and  upon  the  complications  {e^.  cystitis)  excited  by  iuch 
impediment. 
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Impediment  to  the  flow  of  urine. — The  patient  frequently 
complaiivs  that  he  passes  too  nnirh  urine,  or  that  he  suffers  from 
*' incontinence."  This  explanation  seems  to  him  quite  logical  from 
the  tact  of  his  having  to  pass  his  urine  more  frequently  than  usual, 
espucially  at  night.  On  inquiry  it  will  be  fnunij  that  the  amoui^t 
of  urine  he  passes  at  any  one  lime  is  very  small,  tliat  it  ctimes  away 
with  some  difficulty  in  a  small,  forceless  stream,  which  is  perhaps 
quite  arrested  if  the  patient  attempts  to  increase  its  volume  or  the 
rapidity  of  its  flow  by  muscular  effort.  The  reason  of  the  increased 
frequency  hecomes  clear  when  the  anatomy  of  enlarged  prostate  is 
remembered.  The  bladder  is  pouched  l>ehind  the  obstruciinn,  and 
in  order  to  empty  this  pouch  a  muscular  effort  is  nccessarj-,  but 
this  increases  the  difticulty  by  pushing  the  middle  lobe  over  the 
vesical  orifice,  and  effectually  closing  it.  It  consequently  fallows 
that  a.s  the  patient  never  empties  his  bladder,  although  from  its 
dilated  condition  its  capacity  is  actually  increased,  yet  potentially 
the  capacity  is  represented  only  by  that  quantity  of  urine  which 
the  patient  can  voluntarily  pass  when  the  bladder  is  full,  and  as 
soon  as  the  Icidneys  have  secreted  that  amount  the  call  to  micturate 
becomes  imperative.  Thus  supposing  the  actual  capacity  to  be 
thirty  ounces,  and  the  patient  has  twenty-five  ounces  of  residual 
urine,  he  is  compelled  to  micturate  when  the  kidneys  have  secreted 
five  ounces.  How  frequently  this  occurs  varies  according  to  cir- 
cumstances; if  the  amount  of  urine  which  the  patient  is  unable  tu 
pass  voluntarily  {nsiditai  urim)  is  small*  the  frequency  of  micturition 
is  not  ver)'  troublesome,  but  in  the  worst  cases  (especially  if 
cystitis  or  calculus  be  present)  it  may  be  that  the  patient  is 
compelled  to  pass  water  every  quarter  of  an  hour,  or  it  may 
perpetually  dribble  away.  The  increased  frequency  at  night  is 
probably  due  to  renal  congestion  and  the  consequent  more  rapid 
secretion  of  urine. 

There  is  a  time,  during  the  early  stages  of  the  trouble,  at 
which  there  is  no  pouching  of  the  bladder  l»ehind  the  prostate,  and 
the  frequency  of  micturition  during  this  period  is  probably  due  to 
the  irritation  at  the  vesical  orifice  caused  by  the  presence  of  the 
enlarged  third  lobe;  the  irritation  may  also  t>e  caused  or  much 
incie.ised  by  the  presence  of  a  calculus  or  chronic  cystitis. 

Complications  consequent  on  the  obstruction  may  lead  to  addi- 
tional and  very  serious  symptoms.  The  residual  urine  may  become 
putrid,  especially  if  a  dirty  r^iihetcr  has  been  passed  and  cystitis 
thus  set  up ;  but  the  secretion  may  be  perfectly  healthy  and  normal 
in  appearance,  provided  no  renal  changes  are  present. 
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.^rvAr  amgesiian  of  the  prostaU  may  follow  expoMirc  to  cokl  isc 
damp,  over-indulgence  at  the  table,  or  sexual  excess.  The  cowt 
qucnt  swelling  of  the  gland  will  materially  increase  the  paticflti 
troubles,  and  may  lead  to  acute  retention  of  urine,  which  luj. 
especially  if  the  bladder  or  kidneys  be  afiected,  lead  to  very  prt 
symptoms.  The  call  lo  micturate  is  very  urgent,  and  the  act  o 
accompanied  by  considerable  pain,  and  perhaps  haemorrhage. 
Calculus  formation  similarly  leads  to  increased  tn^uble,  irni. 
pain,  hcemorrhage,  cystitis,  and  the  usual  signs  of  a  foreign  body  ^' 
the  bladder. 

Reruil  complications  add  much  to  the  gravity  of  the  case. 
Conslipaiion    and    piles     with    prolapse    of    the     rectal    macoa? 
membrane  are   common.      The   victims   of  enlarged    prostate  iff 
occasionally  ver)-  erotic,  their  sexual  passions   being   exhibited  tw 
perverted  and  sometimes  criminal  acts. 

Tlic  condition  of  the  gfncral  health  depends  in  the  main  upoo 
the  presence  or  absence  of  secondary  complications,  pain,  or 
haemorrhage,  and  upon  the  frequency  of  the  call  to  micturate.  W 
the  night's  rest  is  disturbed,  the  general  health  soon  suffers  in  i 
marked  degree. 

Diagnosis. — The  enlargement  of  the  prostate  may  usually  be 
diagnosed  by  rectal  examination ;  but  the  mere  fact  that  the  gland 
be  found  enlarged  does  not  necessarily  mean  that  it  is  pn.»dactiit 
of  symptoms,  for,  as  already  shown,  mere  enlargement  is  by  on 
means  so  im[X)rtant  as  is  its  position.  Rectal  examination  mav  not 
reveal  the  enlargement  of  the  middle  lobe  even  when  this  is  produc- 
ing the  most  troublesome  s>Tnptoms,  so  that  other  means  must  he 
adopted  to  arrive  at  an  accurate  diagnosis  as  to  the  condititML 
After  the  facts  as  regards  symptoms  have  been  ascertained,  the 
patient  should  be  directed  lo  pass  water.  If  he  is  obsen-ed  during 
this,  it  will  be  noticed  that  he  slightly  bends  forwards  the  body, 
avoids  all  strain,  and  waits  for  some  seconds  before  any  urine 
escapes ;  when  it  does  so,  the  flow  is  small,  forceless,  and  may 
pulsate  with  respiration.  The  urine  can  hardly  be  said  to  be 
expelled,  it  rather  dribbles  away  especially  if  there  is  associated 
atony  of  the  bladder,  consetiuently  the  time  occupied  in  micturition 
is  long.  When,  as  ho  thinks,  the  patient  has  emptied  his  bladder, 
the  surgeon  should  propose  the  passage  of  a  catheter' — a  proposal 
often  at  fust  rejected  by  the  patient,  on  the  ground  that  there  cannoC 

*  WTicne^-er  possible,  this  should  be  done  at  ihc  patient's  own  home,  since  ti  h 
impoiuble  to  prnlicl  what  may  be  the  effect  or  iustnuucntation  (see  Urinary  rnf. 
p.  50«). 
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be  any  urine  left  in  the  bladderj  since  he  passes  it  so  frequently. 
He  has  not  consulted  you  to  have  water  drawn  off,  but  to  have  the 
"incontinence"  cured.  An  explanation  of  the  facts,  and  theasiiur- 
ance  that  the  passage  of  the  instrument  will  be  painless  and  less 
harmful  than  neglect  of  the  condition,  will  usually  overcome  his 
scruples.  The  amouiit  of  residual  urine  may  Ix."  :ii\v  iiuantiiy  from 
an  ounce  or  two  to  as  many  pints.  The  patient  is  usually  much 
surprised  that  there  is  any.  He  may  be  assured  that  he  will  not 
again  require  to  pass  water  for  some  hours,  the  time  depending  upon 
the  amount  of  residual  urine  drawn  off.  This  statement  he  will 
probably  receive  with  incredulity,  hut  to  his  satisfaction  will  find  it 
to  be  true.  If,  bt-fore  the  catheltr  is  passed,  the  surgeon  percusses 
the  alxlomen,  he  may  find  that  the  bladder  is  considerably  distended 
with  residual  urine.  If  the  amount  be  large,  the  bladder  should  not 
be  emptied,  since  so  doing  may  cause  fainting,  which  has  been 
known  to  be  fatal.  As  soon  as  the  diagnosis  is  made,  the  nature  of 
the  case  should  be  exi>lained  to  the  patient,  and  the  object  and 
necessity  for  treatment  pointed  out. 

Treatment. — The  treatment  of  simple  uncomplicated  cases 
consists  in  the  complete  withdrawal  of  all  residual  urine  by  the 
catheter,  and  the  prevention  of  cystitis  and  congestion  of  the  gland. 
The  question  as  to  how  frequently  the  use  of  the  catheter  is  required 
must  be  settled  by  a  carefu!  estimate  of  the  amount  of  residual 
urine;  if  this  is  below  three  ounces,  the  instrument  is  not  needed 
more  than  once  a  day»  and  should  preferably  Ije  used  the  last  thing 
at  night,  so  that  the  j)Utieni  is  ensured  some  hours  of  complete  rest 
and  is  not  wakened  by  the  call  to  micturate.  AVhen  the  residual 
urine  is  as  much  as  six  ounces,  the  catheter  should  be  passed  night 
and  morning,  and  if  the  quantity  is  greater,  the  instrument  will  be 
required  more  frequently.  In  bad  cases  it  is  necessary  every  hour, 
or  even  less  ;  under  such  circumstances  additional  treatment  becomes 
necessar)'. 

Before  resorting  to  habitual  catheterism  by  the  patient,  the 
following  plan  should  be  adopted  : — Supposing  the  case  of  a  patient 
whose  residual  urine  amounts  to  a  pint  or  more,  he  should  be 
confined  to  the  house,  or  to  one  room,  and  should  remain  in  an 
equable  tetiiperaiure.  The  action  of  the  lx)wels  and  skin  must  be 
regulated,  and  the  diet  must  be  generous  Init  unstimulating.  'I  he 
surgeon  should  himself  pass  the  catheter,  drawing  off  m(»re  and  more 
urine  at  each  operation  until  the  bladder  Is  emptied.  The  number 
of  times  the  catheter  is  required  daily  must  depend  upon  the  circum- 
stances of  the  case,  the  relief  aflforded,  and  the  frequency  of  the 
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call  to  micturate  as  above  indicated.  The  patient  must  now  U 
instructed  to  pass  the  catheter  for  himself,  and  must  be  give* 
Hlriiigent  direciiotis  for  keeping  his  instrumenls  clean. 

Provided  no  untoward  syniptoms  make  their  appearance  diiritc 
the  early  days  of  treatment,  the  patient  may,  at  the  end  of  atwoi 
ten  days,  resume  his  ordinary  manner  of  life;  but  should  tbe 
catheterism  have  excited  so-called  "urinary  fever,"  liis  con^nctDCot 
to  the  house  must  be  more  prolonged. 

Choice  of  a  catheter. — The  same  shape  and  make  of  catheter 
is  not  equally  suitable  for  all  cases,  experience  soon  teaching  whjct 
passes  most  readily.  If  at  first  the  pass;ige  of  the  instrument  cao*^ 
pain  and  urethral  irritation,  it  is  best  to  pass  very  gently  andslo^ffr 
a  well-oiled  india-rubber  instrument  which  can  be  sterilised  imme- 
diately before  and  after  use  by  boiling.  The  rubber  instrument  is, 
ovs'ing  to  its  want  of  rigidiiy,  sometimes  difficult  to  pass,  and  if  the 
obstruction  at  the  neck  of  the  bladder  is  marked,  its  onward  prognss 
may  be  arrested. 

The  coudc  catheter  usually  passes  very  readily,  the  end  beyuini 
the  elbow  easily  surmounting  the  middle  lobe  or  passing  to  one  »i<k 
of  it. 

Perhaps  the  easiest  to  pass  of  all  is  an  ordinary  English  catbetcr 
(made  of  the  best  silk  and  having  a  well-polished  surface)  which  his 
been  mounted  on  a  stiff  stylet  and  curved  so  as  to  resemble  a  iyAc 
of  interrogation.  This  shape  must  have  been  maintained  for  a  fe» 
days  before  the  instrument  is  used.  Before  use  the  stylet  is  vriib- 
drawn  and  the  curve  straightened  out ;  this  tends  to  re-form  at  once 
and  consequently  the  beak  of  the  catheter  keeps  along  the  roof  ai 
the  urethra,  and  easily  passes  by  the  enlarged  middle  lobe,  provided 
the  instrument  be  introduced  with  the  terminal  curve  towards  the 
dorsal  aspect  of  the  penis.  Metal  instruments  are  rarely  used.  Who- 
ever form  of  catheter  is  used  should  be  alwut  twelve  inches  lon^ 
since  the  prostatic  urethra  is  elongated,  and  if  the  bladder  is  much 
pouched  it  will  be  necessary  to  make  the  instrument  reach  the  floor. 

CUansing  the  catheter. — The  importance  of  thorough  cleanliness 
can.*ot  be  over-estimated  ;  from  a  neglect  of  this  obWous  sanitary 
precaution  many  a  man  has  excited  acute  cystitis  with  secondary 
renal  mischief,  too  often  with  a  fatal  termination. 

Catheters  should  be  kept  in  a  tin  box  or  long  glass  boUle 
similar  to  those  used  for  tooth-brushes,  which  can  be  readily 
cleaned,  and  those  which  have  been  used  should  always  be  kept 
separate  from  the  new  ones,  of  which  the  patient  should  always  cany 
at  least  one. 
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As  soon  as  the  surface  of  a  catheter  gets  rough  or  cracked,  it 
should  be  burned.  Iiidia-nibbcr  and  meial  instruments  are  readily 
cleaned  by  boiling,  Guni-elaslic,  silk,  and  linen  catheters  must  be 
cleaned  Ix;fore  and  after  use  by  thoroughly  rinsing  thcni  in  n  solution 
of  boracic  acid,  grs.  4  ad  3i.,  some  of  which  is  syringed  through  the 
lumen  by  a  wash-LKittle.  Mercury  solution  may  also  be  used. 
After  cleaning,  the  catlic'^r  should  be  carefully  dried,  but  if  it  has 
to  be  used  frequently  it  is  best  kept  immersed  in  boracic-solution. 

Operative  treatment  of  enlarged  prostate — Sji/>mfubic  or 
/*frimaJ  drainage  may  be  necessiiry  \i\  cases  complicated  by  intract- 
able cystitis,  in  obstiiuUe  retention,  and  wl\en  the  vesical  irritation 
is  so  great  that  wcvy  frequent  recourse  to  the  catheter  is  necessary, 
invuhing  continual  pain,  perhaps  bleeding,  and  interfering  with  the 
patient's  sleep.  Drainage  by  a  median  perineal  incision,  which  may 
be  kept  open  as  long  as  necessary,  is  often  employed. 

Su/*ra-pudic  prosfaiectomy. — In  cxises  where  the  middle  lobe  is 
much  enlarged  and  causing  considerable  obstruction  necessitating 
the  frequent  use  of  the  catheter,  and  in  which  the  general  condition 
of  the  patient  and  the  state  of  his  kidneys  is  go<Kl,  the  surgeon  may 
afford  relief  by  removal  of  the  offending  middle  lobe.  The  steps 
of  the  operation  of  cystotomy  are  described  on  p.  557.  When  the 
bladder  is  opened,  its  cavity  should  be  searched  for  any  calculus 
which  may  possibly  be  present.  The  middle  lobe  is  quite  easily 
enucleated  by  the  finger.  The  bleeding  may  be  smart,  but  is  easily 
arrested  by  iced  water  or  ice.  After  the  operation,  the  bladder 
should  be  drained  for  two  or  three  days, 

Ferimal prostatectomy  has  been  advocated  by  some.  Perineal 
cystotgmy  is  performed  and  the  middle  lobe  divided  and  enucleated 
by  the  finger.  The  operation  is  inferior  to  that  just  descnlied,  and 
is  more  dangerous. 

Castration, — This  operation  was  introduced  by  White  of  Phila- 
deljihia,  and  has  l)een  repeatedly  performed.  Soon  after  the  removal 
of  the  testicles  the  prostate  becomes  much  smaller,  and  the  [latient 
to  a  certain  extent  regains  the  power  of  passing  water  naturally,  and 
may  dispense  with  the  frequent  use  of  the  catheter.  Gradual 
improvement  may  continue  for  weeks  after  the  operation.  Removal 
of  one  testicle  produces  atrophy  of  the  prostate  on  the  same  side, 
and  a  certain  amelioration  of  the  symptoms.  It  is  necessar)',  however, 
to  use  discrimination  in  the  selection  of  suitable  cases.  In  patients 
V.  ho  suffer  but  little  inconvenience  beyond  the  occasional  passage  of 
the  catheter  the  operation  should  not  be  performed — |K-rhaps  a 
needless  caution,  since  no  patient  would  submit. 
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It  occasionally  happens  that  acute  temporary  mania  supenma 
on  castration  in  these  cases. 

I'asfrtomy. — Some  surgeons  have  recommended  the  division  «« 
removal  of  a  piece  of  the  vas  deferens  as  being  a  less  semw 
proceeding  than  castration,  and  practically  attaining  ihe  same  ea^ 
although  taking  a  longer  time  so  to  do.  The  atrophy  does  not 
however*  appear  to  be  so  complete. 

Casts  iuiiahle  for  castration  or  %)asectomy. — With  extended  a- 
pericnce  of  these  operations  from  his  own  practice  and  thai  rf 
other  surgeons  White  conies  to  the  following  conclusions  as  regonb 
the  advisability  of  performing  one  or  the  other  in  any  given  cast 
Vasectomy  should  be  given  the  preference : — 

(i)  If  the  patient  is  old,  his  sexual  power  practically  nil.  and 
the  urine  is  foul  with  fretjucnt  and  painful  micturition,  and  especiaDj 
if  the  kidneys  are  diseased. 

(2}  If  the  residual  urine  amounts  to  twelve  ounces  and  is  no* 
diminished  by  catheterism,  pointing  to  atony  of  the  bladder,  vilb 
tbe  possible  occurrence  of  cystitis  or  renal  mischief. 

(j)  If  there  is  great  pain  which  mild  sedatives  do  not  abolisK 

As  regards  castration  it  should  be  selected  in  cases  in  whirh 
the  renal  funrtion  is  not  niarkedfy  inadequate,  but  in  which  pani 
fretjueiil  micLuriliun,  or  cystitis  demand  some  radical  trt^tmcni. 
In  such  ca.ses,  however,  prostatectomy  may  be  performed,  provided 
the  patient  is  not  very  advanced  in  years. 

In  aged  patients  with  chronic  cystitis  and  renal  disease  open- 
tion  shuuld  not  be  performed  unless  the  condition  urgently  dcmamii 
it.  7<x\A  in  such  a  case  vasectomy  is  perhaps  the  wisest  course.  Bot 
all  operations,  in  view  of  the  renal  imperfection,  arc  fraught  with 
much  danger.  These  cases  are  often  very  much  benefited  br 
drainage. 

General  treatment  is  directed  to  the  prevention  of  cystitis, 
congestion  of  the  prostate  and  retention,  and  secondary  compIif> 
tions.  The  patient  should  Ix^  advised  to  clothe  himself  want.li 
and  avoid  cold.  He  should  be  indoors  by  sundown,  and  dunn2 
wet  weather  as  much  as  possible.  Ho  should  not  sit  out  of  doon, 
except  in  warm,  mild  weather.  The  lK)wels  must  be  regulated,  and 
he  shrjuld  be  warned  of  the  possible  danger  of  acute  congestion  of 
the  prostate  wiih  retention  from  free  living  or  se.xual  excitement. 

The  treatment  of  secondary  complications — Retention 
with  enlarged  prostate  may  result  fn.m  cxptisure  to  cold  tir  any 
cause  producing  congestion  of  the  pelvic  visceni.  It  is  due  lo 
temporary  swelling  of  the  organ  and  closure  of  the  urethra. 
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attempt  must  be  made  to  pass  a  small  (No.  6)  soft  catheter.  This 
should  be  done  very  gently  and  slowly,  as  it  often  causes  consider- 
able pain  and  excites  spasm  of  the  bt^idder  and  perineal  muscles.  It 
may  aiuse  a  gaod  deal  of  bleeding,  which  need  not  cause  alarm,  for 
the  loss  of  blood  often  acts  beneficially  by  relieving  the  congested 
vessels.  If  there  is  much  difficulty  in  passing  the  instrument  it 
should  be  tied  in  and  a  careful  watch  kept  on  the  patient  in  view 
of  the  |>ossible  occurrence  of  reHex  kidney  mischief  Should  ihis 
occur  the  instrument  must  be  withdrawn  and  passed  two  or  three 
times  a  day  as  occasion  requires.  If  all  attempts  at  cathetcrisation 
fail  the  bladder  must  be  as|)irated  above  the  pubes.  The  bowels 
should  lie  freely  opened  and  the  patient  placed  in  a  hot  hip  tialh 
for  from  ten  to  fifteen  minutes  at  a  time»  the  silting  being  repented  two 
or  three  limes  a  day,  jirovided  the  patient  can  stand  it.  Belladonna 
suppositories  are  ver)*  beneficial.  In  the  worst  cases  it  may  lie 
necessary  to  drain  the  bladder  by  a  supra-pubic  or  perineal 
opening. 

Cystitis. — Every  care  must  be  taken  to  avoid  the  occurrence  of 
cystitis  by  scrupulous  cleanliness.  If  it  occurs  the  bladder  must  be 
washed  out  with  lx>racic  acid  and  the  treatment  described  on 
p.  541  adopted.  Intractable  cystitis  may  require  drainage  of  the 
bladder. 

Calculus  not  infrequently  forms  in  connection  with  enlarged 
prostate,  and  the  difficulty  of  finding  the  stone  is  sometimes  great. 
Under  ordinary  circumstances  lithotrity  can  be  performed,  but 
calculi  frequently  re-form.  If  litholrily  is  impossible  owing  to  the 
obstruction  at  the  neck  of  the  bladder,  or  other  causes,  the  stones 
must  he  removed  by  supm-puhic  cystotomy,  and  at  the  same  time 
the  mi<ldle  lobe  of  the  gland  may  be  removed  if  the  condition  of 
the  patient  warnints  the  operation.  No  opcnition  for  adculus 
shiiuid  lie  |)erformed  until  the  patient  has  been  kept  at  rest  for 
some  days,  during  which  time  the  bladder  must  be  washed  out  and 
the  cystitis  treated.  The  operation  must  not  lie  performed  unless 
the  kidneys  are  found  to  be  excreting  a  suflicicnt  daily  quantity  of 
urea  (see  pp.  496,  525). 

INNOCENT  TUMOCRS   OF   THE    PROSTATE 

Ixicalised  enlargement  nf  the  prostate  is  sometimes  caused  by 
the  growth  of  an  adeno-fihroma,  similar  in  general  structure  to 
the  ordinary  enlarged  prostate.  These  tumours  are  analogous  to 
the  fibro-myomata  of  the  uterus.     They  may  be  embedded  in  the 
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substance  of  the  gland  or  project  from  its  surface,  in  whidi  cw 
they  may  become  pedunculated. 

The  symptoms  are  those  of  senile  enlargement,  their  occnneooe 
depending  ujjon  the  precise  situation  of  the  growth,  and  ireatmrtt 
is  conducted  on  the  same  lines.  These  tumours  are  easily  shelled 
out  through  a  median  or  lateral  incision,  and  have  frequently  bea 
removed  during  lithotomy. 

Cysts  occasionally  arise  by  dilatation  of  the  acini  or  ducts 
especially  in  cases  of  calculus.  Their  existence  is  of  pathological 
interest  only. 


MALIGNANT    DISEASE    OF   THE    PROSTATE 

Primary  glandular  cancer  of  the  prostate  is  a  rare  condition.  Ii 
may  occur  in  children,  or  after  forty-five  years  of  age.  The  growth 
begins  by  proliferation  of  the  glandular  epithelium,  which  possa 
beyond  the  walls  of  the  acini  and  infiltrates  the  substance  of  the 
gland.  The  prostate  is  enlarged  and  hard,  but  as  softening  octtm 
from  degeneration  the  consistency  may  vary  in  different  parts.  The 
growth  gradu;dly  extends  to  the  surrounding  cellular  tissue,  to  ibe 
bladder,  the  rectum,  and  urethra,  and  secondary  deposits  occur  la 
the  lumUar  glands.  Cancer  originating  in  the  bladder  or  rectum 
may  secondarily  involve  the  prostate,  and  spindle-celled  sarcoma  tus 
been  met  with  as  a  primarj'  growth. 

Sig^ns. — The  signs  are  siniihir  to  those  of  enlargement  of  t}K 
prostate,  with  certain  additional  diagnostic  features.  The  disease 
occurs  at  an  earlier  period  of  life  than  senile  enlargement  tb« 
prostate  enlarges  more  rapidly  and  the  outline  is  not  so  clearij 
marked.  There  is  c<jnsideraUe  pain,  especially  when  the  urethra  b 
encroached  up(jn  nnd  the  im[]edimcnt  to  the  escaj^e  of  utvx 
increxses.  Bleeding  is  often  profuse.  The  blood  may  pass  into 
the  bladder  and  Ik:  voided  with  the  urine,  or  may  escape  from  the 
urethra  independently  of  micturition.  If  the  growth  spreads  to  the 
bladder  or  urethra  particles  of  it  may  be  detected  in  the  urine,  an*i 
cystitis  is  excited.  As  the  prostate  increases  in  size  it  more  w 
less  fills  the  pelvis  and  pruduces  pressure  on  the  rectum. 

The  patient  loses  health  and  strength,  and  finally  succumb* 
from  exhaustion  or  chronic  cystitis  and  secondary  renal  mischief. 

Treatment  is  palliative  only,  and  has  reference  to  the  with- 
drawal of  the  urine  when  there  is  evident  impediment  to  the  flow. 
The  catheter  should  not  be  used  unnecessarily,  as  it  only  excites 
pain,  irritation,  and  bleeding. 
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In  bad  cases  supra-pubic  cystotomy  and  drainage  may  be  the 
only  means  of  relief. 


CALCULI    IN  THE   PROSTATE 


Formation  and  composition. — In  advancing  age  minute 
solid  particles  are  fairly  constantly  present  in  the  prostatic  ducts. 
They  may  Ije  pale  Jn  colour  or  dark  reddish-brown,  and  are  often  not 
unlike  the  seeds  of  a  dried  fig.  i^imilar  bodies  arc  occasionally  found 
in  the  vesiculs  seminales.  They  are  comptised  of  organic  matter 
from  in^inssatcd  secretion,  and  in  many  cases,  perhaps  in  all,  form  the 
nuclei  of  prostatic  calculi.  The  calcuh  are  chiefly  com[MJsed  of  phos- 
phate of  lime  precipitated  from  the  prostatic  mucus,  which,  owing  to 
the  irritation  caused  by  the  presence  of  the  Ix'forc-mentioned  bx)dics,  is 
increased  in  amount.  A  small  (juantity  of  carbonate  of  lime  is  also 
present,  and  about  15  i>er  cent  of  organic  matter.  They  are  pale 
fawn  colour,  or  somewhat  darker,  are  usually  smooth  on  the  surface, 
and  when  many  stones  are  present  they  are  faceted.  The  stones 
lie  in  the  ducts,  which  arc  distended  into  small  cysts.  Some- 
times the  stones  are  of  considerable  size,  and  may  lie  in  a  large 
cavity  surrounded  by  condensed  prostatic  tissue. 

Sig'ns. — Prostatic  calculi,  unless  large  or  numerous,  rarely  give 
rise  to  symptoms.  The  symptoms  are  chiefly  those  of  irritation  at 
the  neck  of  the  bladder  or  of  calculus  in  that  viscus.  There  may 
be  sotne  hrematuria,  or  blood  m.iy  escape  from  the  urethra  inde- 
pendently of  micturition.  Examination  by  the  rectum  may  reveal 
the  presence  of  the  stones,  or  they  may  sometimes  be  felt  by 
passing  a  steel  sound  along  the  urethra.  The  constant  presence  of 
the  stone  in  one  jKisiiion,  inability  to  move  it,  and  the  fact  that  the 
grating  is  felt  beft»re  the  bladder  is  reached,  are  indicative  of  the 
])rostatic  situation  of  the  calculus.  Acute  inflammation  and  suppura- 
tion are  sometimes  excited,  and  the  stones  arc  discovered  when  the 
pus  is  evacuated. 

Treatment. — Prostatic  calculi  can  be  readily  removed  by  a 
median  incision  in  the  perineum. 
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CHAPTER  XXVI 
Diseases  of  the  Urethra 

Anatomy. — Tlie  male  urethra  consists  of  prostatic  (one  and  » 

iliiarier  inrh),  momhmuous  ^three-rjnarters  of  an  inch),  and  pcniW 
(six  inclius)  purtiuns.  The  first  is  the  widest  and  the  second  ibc 
narrowest  purtion,  if  the  meatus  bo  excluded.  The  penile  urtrthti 
is  freely  movable,  the  [>rostatic  much  less  so,  and  the  memhninuo 
is  [iracticaJly  fixed  owing  to  its  relations  to  the  triangular  ligamc«. 
The  urethra  is  only  a  tube  in  the  proper  sense  of  the  term  vhcr 
somcLhing  is  passing  along  it ;  when  not  so  distended  it  has  ihe 
shape  of  a  crescent,  wilh  the  concavity  downwards.  Of>ening  into 
tlie  penile  urethra  are  luimerous  small  laciinie,  which  are  rcolit 
depressions  of  the  mucous  membrane.  Of  these  the  lacuna  ma^ 
is  the  most  noticeable;  it  opens  on  the  roof  of  the  urethra  close 
the  meatus. 

The  mucous  membrane  is  ver)'  vascular  and  well  supplied  w' 
nerves.  In  ihe  penile  urethra  it  is  thrown  into  longitudinal  ful 
when  the  tulie  is  not  distended.  The  sub-mucous  coal  cx)nsisis  of 
clastic  lum]  while  lihrous  tissue,  with  involuntary  muscular  fibrrv 
and  the  memliranous  urethra  is  further  surrounded  by  the  cuni- 
pressor  urethnii  muscle.  The  urethra  is  enclosed  by  erectile  tissue, 
which  is  most  abundant  in  its  floor  and  in  the  penile  portion. 

In  the  prostatic  portion  there  is  a  central  elevation  or  crest— 
the  verumontanuni — on  the  summit  of  which  is  the  depression  U 
the  uterus  masrulinus,  and  on  each  side  of  it  one  of  the  com     " 
ejaculatory  ducts  opens.     The  ducts  of  Cowper's  glands  open 
the  floor  of  the  urethra  near  the  bulb. 

The  female  urethra  is  about  one  and  a  half  inch  long,  and 
surrounded  by  muscular  tissue.     The  nmcous  membrane  is  th 
into  longitudinal  folds,  and  the  orifices  of  glands  and  lacutue  open 
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on  to  it.  Owing  tn  the  slight  resistance  offered  by  the  surrounding 
btriRturcs  the  urethra  can  be  widely  diluted*  and  if  this  be  done 
rapidly  it  recovers  its  normal  slate  within  a  few  days. 


URETHRrrrS    not    due    to    GONORRHfUA' 

I  Causes.  —  Urethritis  accompanied  by  symptoms  similar  in 
nature,  but  less  severe  in  degree  to  those  met  wilh  in  gonorrhoea, 
may  occur  from  a  variety  of  causes. 

Some  ptofjle  are  specially  prone  to  catarrh  of  the  mucous  mem- 
branes, and  in  such  urethritis  is  not  only  easily  excited  by  trivial 
causes,  but  tends  to  be  vcr)"  persistent. 

Foreign  bodies,  instrumentation,  esi>ecially  if  frequently  repeated 
or  if  the  instrumenl  be  tied  in,  and  the  use  of  strong  injections  in 
the  h^jpc  of  warding  ofT  venereal  disease  which  the  patient  fears  he 
may  have  contracted,  not  infrequently  set  up  a  fairly  profuse 
discharge^  which,  however,  speedily  disappears  with  the  removal  of 
its  cause.  The  presence  of  the  menses,  of  leucorrhoea,  or  any  other 
irritating  vaginal  discharge  will  also  excite  urethritis.  Urethral 
ch;uicre  and  stricture  set  up  slight  inflammation  accompanied  by  a 
gleety  discharge.  Gout  and  tubercle  may  affect  the  prostatic 
urethra  and  cau.se  troublesome  chronic  urethritis.  Beer-soakers  are 
not  infrciiuently  the  subjects  of  the  affection. 

Symptoms.  —  The  discharge  in  cases  of  urethritis  of  non- 
gonorrhceal  origin  may  iK-slight  or  copious,  muco-purulent,  or  purulent, 
but  is  often  milky  or  watery.  Pain  may  be  slight  or  severe,  and 
may  \x  referred  to  the  jjcnile  urethra  or  neck  of  the  bladder  accord- 
ing to  the  seat  of  the  inflammation.  In  gout  and  tulx;rcle  as 
the  disease  is  in  the  prostatic  or  membrano-prostatic  urethra  the 
symptoms  are  chiefly  referred  to  the  perineum  and  neck  of  the 
bladder  and  frequency  of  micturition  is  marked. 

Treatment  must  l>e  directed  to  the  removal  of  the  cause.  In 
mild  ciLses  due  tu  local  irritation  nothing  is  required  beyond  its 
cessation,  but  when  none  such  is  found  and  the  inflammation  is 
fairly  acute,  a  mild  injection  of  zinc  permanganate  as  recommended 
for  gonorrhcca  may  be  employed,  and  the  j>aiient  should  rest  as 
much  as  possible.  Dilute  alkaline  dnnk.s,  salines,  and  hot  baths 
are  also  to  be  recommended  ;  if  there  is  much  pain  and  irritation,  a 
mor]>hia  or  belladonna  suppository  may  be  occasionally  used  (see 
Gonorrhoea,  p.  156,  vol.  i. ;  Gleet,  p.  578,  vol.  iii.).  In  gouty  cases 
attention  to  the  diet  and  general  health  is  of  great  importance. 

*  For  Gonorrlicea,  sec  p.  15O,  vol.  i. 

VOL.  ni  9  ^ 
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URETHRAL    CHANCRE 


P 


The  Hunterian  chnncrc  is  occasionally  met  with  at  the  r  > 
and  rarely  within  the  last  inch  or  so  of  the   urethra  ;   in  ihc  K  i..  - 
situation  the  diagnosis  is  not  likely  to  be  attended  with  difficultr, 
but  when  the  lesion  is  within  the  canal  it   may  be  overlooVc  T  '  * 
some   lime,   or  the  symptoms  may   be   attributed    to   some 
cause. 

'I'here  mW  be  some  difficulty  attending  the  act  of  micturitifrn 
with  perhaps  slight  smarting  and  diminution  of  the  strciir  . 
hence  stricture  may  be  diagnosed-  There  is  a  gleety  distii^u . 
which  may  l)e  definitely  purulent,  but  is  rarely  copious.  Examira 
tion  will  reveal  a  localised,  densely  indurated,  painless  patch  in  th. 
urethra  and  corpus  spongiosum;  the  dorsal  lymphatics  will  i'- 
cordy  and  the  glands  in  the  groin  arc  enlarged.  The  urethral 
speculum  will  reveal  the  surface  of  the  sore.  In  the  course  ol  utat_ 
secondary  symptoms  make  their  ajjpearanee. 

Treatment  is  that  fur  syphilis.     If  the  chancre  is  within  tl 
urethra,  a  slender  mercurial  bougie  should  be  passed  each  night  tu 
promote  its  cure. 

GLEET 

By  gleet  is  meant  a  chronic  urethral  discharge  which  is  oft 
milky  in  character,  scanty  in  quantity,  and  only  met  with  in 
morning  or  on  squeezing  the  penis.  It  is  unaccompanied  by 
scalding  pain  and  usual  symptoms  of  urethritis,  but  often  ca 
frecjuency  of  micturiton,  a  feehng  of  weight  and  throbbing  in  ihe 
perineum,  and  irritation  referred  to  the  neck  of  the  bbuUet 
Occasionally  without  api)reciah!e  cause  or  from  alcoholic  or  sexnal 
excess,  riding,  bicycling,  dancing,  and  the  like,  the  dischjrpe 
becomes  more  copious  and  purulent,  and  the  local  symptoms  are 
more  pronounced. 

Causes. — Oonorrhcea  is  undoubtedly  responsible  for  the 
majority  of  gleets,  and  this  is  especially  likely  to  be  the  case  if 
disease  has  spread  to  the  deeper  parts    of   the    urethra,   and  hai' 
excited  prostatic  congestion  or  inflammation,  and  additionally  so  if 
the  treatment  has  been  neglected  or  injudicious. 

Stricture  is  a  fertile  source  of  gleet,  and  Otis  goes  so  far  as  U» 
say  that  in  practically  all  aiscs  of  this  disease  a  narrow  patch  will 
bj  found  somewhere  in  the  urethra,  although  the  diminution  -f 
dislcnsibility  may  he  so  slight  that  the  term  stricture  cannot  well  I* 
applied   to  it      Such  narrowed  areas    are    frequently   the   seal  gC 
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granular  patches  {granular  urethritis^  or  there  may  be  definite  ulcer- 
ation. 

Urethral  warts,  polypi^  chancres,  etc»  may  also  cause  a  gleety  J 

discharge.      The    subjects   of   gout    frequently    sufTer    from    gouty  i, 

prostatitis,  and  gleet  from  the  proslratic  urethra. 

Diagnosis. — The  diagnosis  of  the  cause,  and  hence  the  deter- 
mination as  to  the  proper  treatment  of  any  given  case  of  gleet,  must 
be  made  by  an  examination  of  the  urine,  of  the  urethra,  and  of  the 
prostate. 

The  urine  will  be  found  to  contain  shred^  and  on  standing  will  ' 

deposit  a  little  Hocculent   mucus.     'I'he  shreds  consist   of  mucus,  , 

epithelial  scales,  pus  cells,  and  perhaps  phosphatic  crystals  ;  they  are 
usually  long  and  twisted,   but   may  be   short  and  numerous.     The  j 

patient  should  pass  the  urine  in  two  portions  into  separate  glasses; 
if  the  shreds  are  only  present  in  the  first  portion,  the  cause  of  the 
gleet  is  probably  in  the  penile  urethra,  but  if  the  prostatic  urethra  is 
affected,  the  last  portion  will  be  shreddy ;  if  this  is  turbid  the 
bladder  itself  is  proKihly  diseased. 

It  is  always  advixible  not  to  draw  the  patient's  attention  to 
shreds  in  his  urine  for  these  if  they  constitute  the  only  real  con- 
dition present,  and  are  but  few  in  number,  do  not  give  a  sufficient 
reason  for  local  interference,  and  the  knowledge  that  he  is  passing 
them  by  no  means  infrcijucntly  causes  the  patient  much  mental 
anxiety  in  spite  of  any  reassurances  he  may  receive.  Such  shreds 
can  often  be  fuund  in  the  urine  of  patients  who  have  not  had 
gonorrhoea  for  years,  and  who  have  had  no  cause  to  complain  of  the 
urethra. 

The  urethra,  =-A  full-sized  Lister's  sound  (9  to  1 2  English)  should  ' 

first  be  passed,  and  a  mental  note  should  be  made  of  any  resisting  « 

patch  which  may  be  present,  or  of  any  pain  which  the  instrument  1 

may  cause.      If  it  occasions  acute  burning  pain  at  any  spot,  a  patch  I 

of  ulceration  or  of  granular  urethritis  is  to  Ik:  suspected;  as  the 
instrument  is  withdrawn  the  jtain  at  once  ceases,  and  perhaps  a  drop  | 

of  blood   may   follow.     Chronic   prostatic   inflannnaliuii    i^   usually  \ 

ch.Tracterised  by  intense  burning  pain,  as  if  the  instrument  were  red-  j 

hot  as  it  passes  into  the  bladder,  but  subsiding  immediately  on  its  ] 

removal.  The  pain  may  also  be  referred  to  the  rectum  and 
perineum. 

Free  bleeding,  unaccomp-inied  by  great  pain,  is  suggestive  of  the 
presence  of  warts.  If  a  definite  stricture  be  found  no  further 
examination  is  needful,  nor  is  it  indeed  advisable  at  the  first  sitting. 

The  endoscope. — If  the  sound  has  shown  pretty  clearly  that  the 


r 

1 

i 


sSo 


MANUAL  OF  SURGERY 


disease  is  in  the  penile  urethra,  the  endoscopic  tube  need  not  he 
passod  beyond  the  triangular  ligament  ;  this  is  a  much  less  painful 
and  severe  examination  than  if  the  deeper  parts  are  brought  into 
view,  and  does  not  usually  require  the  use  of  cocaine.  If  the 
prostatic  urethra  is  to  be  examined,  the  patient  should  sit  at  the 
foot  of  a  raised  couch,  with  his  legs  over  the  end  and  his  bact 
against  a  rest;  the  clothing  should  be  slipped  down  betov 
the  knees.  About  twenty  drops  of  a  5  or  to  per  cent  solution 
of  cocaine  is  then  introduced  into  the  urethra  by  means  of  Guyon's 
or  Ultzmann's  syringe,  and  is  retained  for  a  few  minutes  by  the 
patient  grasping  the  end  of  the  penis.  The  tube  is  then  intro- 
duced (No.  18  or  20),  and  when  it  has  been  passed  to  the  triangular 
ligament,  its  onward  progress  is  facilit;ited  by  depressing  the  end  of 
it  between  the  thighs — this  usually  causes  some  pain.  The  urethra 
is  now  mopped  out,  the  hght  is  adjusted  to  the  tube,  and  the 
examination  of  the  canal  is  carefully  made,  and  local  applications 
applied  according  to  the  conditions  found. 

Chronic  inllamraation  of  the  mucous  membrane  is  indicated  bv 
patchy  redness  and  the  presence  of  muco-purulent  matter  on  the 
surface  ;  associated  with  this  may  be  seen  bright  red,  velvety,  easily 
bleeding  areas  {grartuht  /^a/t'/us),  but  if  these  have  healed  white 
patches  wanting  the  free  elasticity  of  the  healthy  urethra  will  be 
present.  Warts  are  easily  recognised  as  definite  projections  from 
the  mucous  membrane.  The  urethral  follicles  may  be  the  seat  of  a 
chronic  inflammatory  process  excited  by  gonorrhoea,  and  if  so,  pus 
will  be  found  wealing  out  of  the  dilated  openings. 

The  prostate  anct  veslculss  semtnales  should  be  examined  per 
rectum.  In  many  cases  of  gleet  thiy  will  he  found  to  be  indurated, 
slightly  enlarged,  and  tender  in  consequence  of  chronic  congestion 
and  inflammation. 

Treatment. — Few  affections  require  more  jwtience  for  their 
cure  on  the  part  of  patient  and  surgeon  alike  than  docs  gleeL  As 
the  condition  usually  causes  but  little  real  inconvenience  or  pain, 
the  patient  is  too  apt  to  neglect  the  directions  given  him,  and  to 
commit  indiscretions  which  not  only  militate  against  successful 
treatment,  but  aggravate  the  condition.  He  should  l)e  prescribed 
a  plain  diet,  but  must  abstain  from  highly  seasoned  dishes,  sauces» 
etc.,  a  little  stout  or  good  claret  is  often  lu  be  recommended, 
especially  if,  as  is  frequently  the  case,  the  general  health  is  low  ; 
sparkling  wines  and  coffee  should  not  Ix:  taken.  Mtxlcrute  walking 
exercise  is  beneficial,  but  riding,  dancing,  etc.,  must  Ix?  av^oided- 
Gout,  rheumatism,  or  any  other  general  condition  should   receive 
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appropriate  treatment  and  residence  at  the  seaside,  or  if  circum- 
stances permit,  a  sea  voyage  will  do  good  if  the  patient  is  much 
pulled  down.      Fellows'  syrup  is  a  good  tonic. 

The  local  treatment  must  depend  upon  the  condition  present. 
If  the  gleet  is  due  to  chronic  prostatis  and  vesiculitis,  the  treatment 
recommended  on  p.  563  should  be  enforced.  Warts  must  be 
removed  (p.  594),  and  a  narrow  patch  dilated  by  the  passage  of  a 
fullcd-sizcd  steel  bougie  ever)*  secoiid  or  third  day,  or  in  more  marked 
cases  it  may  be  divided,  and  should  be  so  treated  if  recontraclion 
quickly  occurs  after  dilatation. 

Granular  patches  and  inflammatory  areas  must  be  treated 
locally  by  a  solution  of  silver  nilmlc  (grs.  5-20  ad  5i.)  applied  by 
means  uf  (iuyon's  injector,  or  through  the  endoscopic  tube. 

The  patient  should  Ix'  warned  that  after  this  treatment  he  will 
experience  smarting  during  micluriiion,  and  may  pass  a  few  drops  of 
hliiod,  and  that  the  discharge  will  temporarily  increase,  but  after 
about  thirty  hours  wilt  again  diniiniyh.  The  application  should  be 
repeated  alK>ut  ever)'  seven  or  ten  days  according  to  the  amount  of 
irritation  it  causcs,  and  several  sittings  may  be  required  before  cure 
is  complete. 

Injeclions  are  only  of  service  when  the  penile  urethra  is  the 
seat  of  the  mischief,  for  the  patient  is  unable  to  make  them  reach 
the  deeper  jyarts.  The  injections  must  be  astringent  and  stronger 
than  those  used  in  acute  gonorrhoea;  the  sulphates  of  zinc  (grs.  5X 
or  copper  (gr.  J),  alum  (grs.  5),  or  tannic  acid  (grs,  5)  are  the  best, 
and  should  be  used  in  conjunction  with  treatment  through  the 
endoscope,  the  first  injection  being  made  alx^ut  two  days  after  the 
silting,  i.e.  when  the  initial  irritation  is  subsiding. 

In  all  cases  of  gleet  if  the  meatus  is  narrower  than  it  should  be 
it  must  be  enlarged  towards  the  floor;  this  alone  will  sometimes 
cure  the  discharge,  which  frequently  comes  from  immediately 
behind  it. 

ORGANIC   STRICTURE 

The  urethra  is  said  to  be  the  seat  of  organic  stricture  when  it 
cannot  be  fully  dilated.  It  is  customary  to  speak  of  this  as  being 
a  coniraciion  of  the  urethral  canal  but  this  is  hardly  correct,  since 
the  urethral  ))assage  is  only  a  canal  when  its  walLs  are  distended  by 
the  pass,ige  of  urine,  semen,  or  ii»strunients  along  it. 

Causes. — The  stricture  tissue  is  a  scar,  similar  in  ever)'  respect 
to  such  as  results  in  any  soft  structure  from  injur)*  or  chronic 
inflammation.     By  far  the  most  common  cause  of  its  occurrence  is 
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gonorrhoea,   although   such    may   have  occurred    months  or 

before  stricture  is  established,  and  in  the   majority  of  cases  cwB' 

repeated  gonorrhtca  leads  to  no  such  result. 

Rupture  of  the  uretlira  also  causes  very  dense  and  intiactabk 

stricture  (p.  344,  vol.  ii.). 

Congenital    stricture   is   sometimes   met   with    near  the  meatus 

(p.  310,  vol.  i.). 

Seat  and   morbid   anatomy. — About    70    per    cent  of  *n 

organic  strictures  requiring  surgical  treatment   are   situated  at  ik 

junction  of  the  bulbous  and  moft- 
branous  urethra  ;  of  the  rcmaintkf 
about  17  per  cent  occur  within 
inches  from  the  meatus  and  the  rest 
the  intervening  portion.  Sh'ght 
grees  of  stricture  near  the  meatus 
numerically  very  common  (Fig.  171 

Stricture  does  not  occur  in 
prostatic  urethra,  although  such  casts 
havt.-  been  described  ;  the  menibranc»us 
urethra  may  be  the  seat  of  traunutic 
stricture,  but  is  not  affected  by  those 
due  to  gonorrhoea  unless  the  striciun: 
at  the  bulb  is  severe,  and  by  cxtendinj; 
Ixickwards  implicates  the  end  of  the 
membranous  portion. 

The  stricture  tissue  is  usually  01 

FiC.i7..-Strirtur«ncartl»orffi«of   ^^}    ^^'^    ^^    ^^^  .*P*^^   t>Ut    SOTOCtinirS 
the  urcthra(SU  HeDr>'  Thompson).         StrictUTCS  afC  multiple  (Fig.   I  7  I  )  ;    lhU5 

it  is  not  uncommon  to  find  one  near 
the  meatus  and  another  at  the  bulb,  and  in  such  a  case  the  deeper 
one  is  the   tighter  and  more  difficult  to  dilate,  and    is  mainly 
sponsible  for  the  symptoms  and  consequences  which  may  ensue. 
The  fibrous  tissue  is  situated  in  the  mucous  and    submu 
coats  which  are  blended  together  and   rendered  dense  and  unt'ield 
ing,   proportionately  to  the  duration  of  the  mischief.      Sometimi 
the  new  tissue  is  so  dense  and  inelastic  that  it  cannot  be  dilat 
or  only  so  to  a  very  slight  extent  {tn^uraifd  or  carti/aginous  stnctMrt\ 
or  it  may  yield  readily  but  recontract  in  a  very  short  time  {rfsi/i. 
strUiure).     Most  strictures,  however,  occupy  a  mid-position  in  ih 
respects  ;    they  can   be  easily  dilated    and   recontract  very  slo' 
and  can   Ixi   kept   fully  dilated  by  the   occasional   passage   of 
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The  stricture  tissue  is  in  the  floor  of  the  urethra  and  may  be 
quite  limited  in  depth  or  extend  det-ply  into  the  tissue  u(  the  corpus 
spongiusuiu.  As  u  rule,  the  longitudinal  extent  is  short,  but  may 
reach  or  even  exceed  an  inch  in 
length  ;  in  such  cases  the  tissue  is 
often  of  unei[ual  density  and  con- 
ttuclion  at  different  points,  so  that 
the  lumen  of  the  canal  is  torluuus 
{i-f>rAsi-fV7V  striiture).  Although  the 
scar  tissue  is  most  abundant  in  and 
is  usually  confined  to  the  floor  of 
the  urethra  it  may  completely  en- 
circle it  {twnuiar  strict t4 re) ;  when 
in  the  floor  the  scar  may  project 
into  the  canal  as  a  narrow  band  or 
fold  {bridU  itncture\  and  sometimes 
such  a  fold  being  perforated  at  its 
attached  part  by  an  instrument, 
forms  a  band  of  tissue  crossing  the 
canal  {packthread  stricfitn). 

The  degree  of  narrowing  which 
a  stricture  causes  depends  in  great 

measure  upon  its  age;  old  strictures,   j,.^   ,^_a   n.mm  «rictu«  of  t)» 
especially  those  due  to  injury,  may        "f?^'*"?:    ^7^''"""^.  •!   '•}«  ,"T'^*^'*   '* 

,     *^  <   .  ,  ,        ,  M  diUlcd     and     reUcuUtcd    (Sir    Henry 

be  very  tight  so  that  only  the  smallest         XbomfMuu). 

instrument  can  be  introduced,  and 

c\cr\  an  attempt  to  pass  such  may  fail,  but  a  stricture  never  quite 

obliterates  the  urethral  passage  as  the  term  impermfabk  might  seem 

to  iin|»Iy.     All  strictures  are  permeable  to  Huid,  and    the  number 

of  those  imjiermeable  loan  instrument  diminishes  with  the  skill  of 

the  operator. 

In  front  of  a  stricture  the  urethra  is  quite  healthy,  at  the  seat 
of  it  the  mucous  membrane  is  puckered  and  indurated,  greyish  or 
opaque-white  in  colour,  and  may  be  superficially  ulcerated,  behind 
the  stricture  the  tul:)e  is  dilated  proportionately  to  the  degree  of 
obstruction  ;  the  lacun:c  may  Ix'  distended  into  little  pouches  and 
the  reticulated  mucous  membrane  shows  evidence  of  chronic 
inflammation.  Occasionally  a  phosphatic  concretion  may  form 
in  this  situation.  In  severe  and  long-standing  cases  changes  in 
the  bladder  and  kidneys  occur  owing  to  the  obstruction  to  the 
free  passage  of  the  urine  (see  p.  506). 

Sig'ns. — The  signs  of  stricture  are  gradually  developed  and  arc 
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usually  steadily  progressive.  A  slight  gleety  discharge,  often 
aggravated  by  sexual  or  alcoholic  indulgence,  is  a  common  and 
very  suggestive  symptom  and  sliould  always  lead  the  surgeon  to 
explore  for  stricture.  Frequency  of  mic- 
turition is  common  though  not  always 
present ;  when  a  stricture  is  tight  and  the 
patient  is  unable  to  empty  his  bladder, 
frequency  of  micturition  is  a  marked 
sign,  and  in  the  worst  cases  the  urine 
constantly  flows  away  from  the  over-dis- 
tended bladder. 

One  of  the  earliest  s)'mptoms  is  de- 
pendent upon  the  retention  in  ihe  urethra 
behind  the   stricture   of  a  few   drops  of 
urine  after  the   patient   has  emptied  the 
bladder ;  having,  as  he  thinks,  voided  all 
his  urine  he  finds  that  a  few  drops  irickk 
down  his  leg  after  he  has    adjusted  his 
dress.      Micturition  is  difficult,  and  henct 
,        the  patient  strains  in   order   thai    by  in- 
>--    -  r-  -t-k        '.P    creased  vis  d  ttrgiy  the  urine  may  ^>c  pro- 
'^''i^'fh7tS>"^:,„"^r.  P'-'ll'--d  through  the  narrow  fK,nion  of  the 
urethra  ihf.niKh  Which  a  bri»iic  canal.     This   difficulty  is    cradualK-    pro- 

ha*  been  p&Kscd.      The  uretlira  .  t       '  i       •  '       , 

on  iiic  vcicai  wde  of  ihe  mric-  grcssivc  and  may  t>c  much  increased,  or 

(SkHc^'^Ttom'^x"^"'  even    complete   retention    be    cauced    \^ 

temporary    congestion    of    the    stricture. 

The  repeated  straining  may  cause  prolapse  of  the  anus  with  the 

passage  of  flatus  during  micturition,  and  in  some  cases  hernia  is 

induced. 

If  the  act  of  micturition  is  watched,  it  will  be  noted  that  the 
patient  strains  and  concentrates  his  attention  on  it;  the  stream  is 
narrowed  in  proportion  to  the  size  of  the  stricture,  and  it  is  often 
twisted  or  forked. 

Physical  examination. — To  determine  the  presence  of  stricttire 
the  surgeon  should  ver)'  gently  attempt  to  jiass  n  soft  No.  8  English 
bougie  ;  if  this  passes  easily  a  larger  one  should  be  tried,  but  there 
is  no  occasion  to  go  beyond  No.  1 2.  It  should  be  noted  if  the 
instrument  passes  easily  and  smoothly,  or  if  it  is  "  held "  or 
*'  grasped  "  at  any  point,  and  if  it  causc'^  pain.  The  position  of  the 
stricture  or  strictures,  if  there  be  more  than  one,  should  also  be 
ascertained. 

If  No.  8  will   not  pass  readily  no' force  is  to  be  used, but  a 
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smaller  instrument  must  be  taken,  and  so  on  until  a  size  is  found 
which  will  enter  the  bladder  easily.  In  nd\*anced  cases  it  may  be 
impossible  to  pass  any  instrument,  and  the  Ireatmeni  then  to  be 
follo.wed  will  presently  be  discussed  {impcnpteabie  strictun). 

Errcfrs  and  dan^t^trs  of  cat/iderism. — An  instrument  may  catch  at 
the  lacuna  magna  and  may  meet  with  some  slight  resistance  at  the 
Uilb,  at  the  triangular  ligament  or  the  neck  of  the  bladder,  and  a 
diagnosis  of  stricture  may  thus  be  made  when  none  is  present. 
Some  such  slight  impediment  is  but  momentary,  and  the  bougie  will 
quickly  pass  on  readily  enough  if  a  little  steady  and  gentle  pressure 
t>e  used.  If  the  instrument  catches  in  the  lacuna  magna  it  must 
be  withdrawn  and  reintroduced. 

If  a  stricture  is  found  in  the  penile  urethra,  an  instrument  which 
will  readily  pass  it  must  be  pushed  on  into  the  bladder  in  order  to 
ascertain  that  no  stricture  is  present  furtlier  batk. 

It  is  of  great  importance  that  no  lurce  be  used  to  overcome  any 
obstruction  which  may  be  encountered  or  the  instrument  may  pass 
out  through  the  urethral  wall  and  make  a  false  passage.  Juihe 
/*assag€S  are  usually  made  along  the  floor,  near  the  junction  of  the 
bulbous  and  membranous  urethra  ;  the  instrument  may  pass  up  a 
long  distance  outside  the  urethra,  may  again  enter  it  Ixhind  the 
stricture  and  so  reach  the  bladder,  or  may  be  pushed  through  the 
rectal  wall 

When  a  false  passage  is  made  the  instrument  suddenly  slips  and 
often  turns  in  the  surgeon's  hands,  who  is  usually  quite  conscious 
of  what  has  happened  ;  the  patient  complains  of  sudden  and 
perhaps  severe  pain,  and  blood  escapes  from  the  urethra.  False 
passages  ou^ht  not  to  be  made,  they  are  evidences  of  inexpert 
and  rough  Ireatment ;  they  are  often  made  by  the  patient  himself, 
especially  if  he  uses  a  sliflT  and  unyieUliixg  instrument.  Should 
such  an  accident  happen,  all  instrumentation  must  l)e  alxmdoned 
for  a  week  so  that  the  damage  may  be  repaired.  Extravasation  of 
urine  does  not  occur  as  the  result  of  a  false  passage,  since  the  track 
made  by  the  instrument  is  in  the  opposite  direction  to  the  flow  of 
urine  ;  but  if  the  instrument  is  not  clean  suppuration  and  slough- 
ing may  ensue. 

Old  sinuses,  the  result  of  false  passages,  may  cause  much 
difficulty  in  catheterism,  the  instrument  repeatedly  slipping  into 
the  sinus  instead  of  passing  along  the  urethra  ;  if  this  should  occur 
a  curved  instrument  should  be  tried,  its  beak  Ix'ing  kept  close  along 
the  roof  of  the  urethra ;  if  this  fails  a  catheter  may  be  passed  into 
the  false  passage  and  left  there  so  as  to  block  it  while  another  13 
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passed  by  its  side  in  the  hope  of  its  continuing  along  the  uielhra. 
The  occurrence  of  acute  orchitis  or  of  some  form  of  urinary  Itvtr 
after  catheterism  must  be  borne  in  mind,  and  as  far  as  po&sibfe 
prevented  by  gentle  manipulation. 

Treatment  of  simple  uncomplicated  stricture. — In  the 

treatment  of  stricture  the  guitiiiig  principles  which  must  \k 
followed  are:  (i)  the  nornuil  distensibihty  of  the  canal  musi  be 
restored  ;  (2)  it  must  be  maintained;  and  (3)  these  csscrntiiils  must 
be  obtained  in  the  easiest  and  safest  manner  possible  under  the 
circumstances  of  the  individual  ease. 

Treatment  by  dilatation. —  Dilatation  may  be  effected  by  two 
methods— the  f^radual  and  the  a^iihmous  ;  the  former  is  the  Iwst  as 
it  is  the  least  likely  to  upset  the  patient  and  docs  not  interfere  with 
his  usual  avocations.  Forcible  or  sudden  dilatation,  or  ratlKT. 
violent  rupture  of  the  stricture  tissue,  is  a  dangerous  and  jusilj 
condemned  operation. 

GraJua/  diiaUUion  by  means  of  bougies  should  always  be  first 
tried  except  in  cases  of  tight  stricture  near  the  mcviius  which  always 
rc'iuire  division.  A  soft,  highly-polished,  flexible  bougie  which 
will  readily  pass  the  stricture  should  be  used  and  the  operatioo 
should  be  repeated  every  second  or  third  day,  larger  instruments 
being  employed,  until  No.  iz  E.  passes  easily.  Thus,  if  the 
strieture  will  take  No.  3  on  the  first  day  of  treatment,  3,  4,  and 
perhaps  5  may  be  passed  on  the  third  day,  5,  6,  and  7  on  the  fifth, 
and  so  on»  but  the  largest  used  should  always  pass  readily  and 
without  pain.  Lister's  graduated  sounds  are  preferable  to  a  soft 
instrument  when  No.  5  can  be  passed,  but  l>clow  this  a  metal 
insirumcnl  is  so  small  that  it  can  readily  be  pushed  through  ihe 
wall  of  the  urethra,  especially  by  those  who  are  not  frequently  in 
the  habit  of  passing  instruments.  If  no  untoward  effects  art 
produced  by  this  treatment  it  should  be  persevered  with  until  the 
distensibility  of  the  canal  is  re-established,  or  until  it  be  found  that 
the  stricture  is  so  dense  that  dilatation  beyond  a  certain  point  is 
impossible.  In  most  cases  strictures  are  easily  dilatable,  and  when 
dilated  slowly  recontract,  but  this  can  be  prevented  by  the 
occasional  passage  of  an  instrument ;  in  cases  of  resilient  stricturt 
internal  urethrotomy  must  be  performed. 

Continuous  diUUatkm  is  especially  ajiplicablc  to  cases  in  which 
cure  must  be  efTected  as  soon  as  possible  and  to  such  ab  present 
difficulties  in  passing  an  instrument.  In  the  latter  class  of  case 
when  by  continuous  dilatation  the  stricture  has  been  dilated,  say  lo 
No.  5  or  No.  6  £.,  the  gradual  method  may  be  substituted. 
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Continuous  dilatation  has  the  following  disadvantages: — (i)it 
confines  ihe  patient  10  bed  and  prevents  him  working;  (2)  the  con- 
stant presence  of  the  catheter  is  sometimes  badly  home,  exciting 
irritation  and  restlessness,  or  perhaps  urinary  fever,  which  neces- 
sitates the  abandonment  of  the  treatnic nl. 

The  patient's  bowels  having  been  well  acted  on  the  night  before, 
a  catheter  must  be  passed  which  lies  easily  in  the  stricture  ;  it  must 
not  "fit"  or  be  grasped,  for  if  this  be  the  case  it  will  excite  some 
degree  of  irritation.  The  instrument  should  just  enter  the  bladder 
and  must  be  tied  in,  the  end  being  plugged  with  a  piece  of  wood 
which  the  patient  can  remove  when  he  desires  to  void  the  urine. 
In  twenty-four  hours  the  instamient  is  withdrawn,  and  one  a  couple 
of  sizes  larger  can  then  be  easily  passed.  This  is  again  replaced  by 
a  yet  larger  one  on  the  following  day,  and  so  on  until  full  dilatation 
is  effected  or  the  gradual  method  is  substituted.  The  constant 
presence  of  a  catheter  often  causes  a  considerable  flow  of  thick 
muco-pus,  but  this  quickly  subsides  when  the  irritant  is  removed. 
For  Ihe  first  day  or  so  of  the  treatment  the  patient  may  complain  of 
pain  along  the  urethra  and  across  the  loins,  and  the  temperature 
may  rise  a  few  points,  but  unless  the  symptoms  are  severe  the 
catheter  need  not  be  removed  ;  they  usually  soon  subside. 

Failurt  of  trtatment  by  dilnttUion. — Dilatation  may  fail  in  its 
object  (i)  because  the  stricture  tissue  is  so  dense  that  it  will  not 
yield  ;  (2)  because  it  is  so  elastic  that  although  full  ditatation  can 
be  easily  secured  the  scar  tissue  immediately  reconlracls ;  (3)  be 
cause  the  mechanical  irritation  of  the  urethra  excites  urinary  fever 
or  orchitis. 

In  such  cases  it  is  better  to  at  once  perform  internal  urethrotomy; 
but  if  the  urinary  fever  is  but  slight,  a  second  attempt  at  dilatation 
may  be  made  which  the  patient  may  tolerate  well. 

Trtatment  after  dUatatUm. — The  patient  must  be  instructed  to 
keep  the  passjige  dilated  by  the  occasional  passage  of  a  bougie.  It 
is  best  to  give  him  a  nickel-plated  Lister's  sound  (9  to  12  E.),  for 
this  is  very  readily  kept  clean,  does  not  wear  out  or  get  rough  on  the 
surface,  and  owing  to  its  weight  can  be  passed  vith  the  greatest 
ease, — indeed  it  almost  falls  into  the  bladder. 

The  patient  should  at  first  pass  the  instrument  ever)'  second  or 
third  day,  preferably  at  night  on  going  to  bed  ;  as  time  goes  on  he 
may  gradually  kngthen  the  intervals  between  passing  the  instrument 
until  he  may  go  as  long  as  three  months  or  more,  but  he  must  be 
warned  that  the  scar  is  still  present,  and  that  if  he  neglects  the 
directions  given  him,  it  will  certainly  recontracl.     The   abuse   of 
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alcohol,  cold,  or  undue  sexual  indulgence  tend  to  excite  congestioa 

of  the  urethra,  but  provided  its  disiensibility  be  equal  to  a  Na  lo 
K,,  the  amount  of  swelling  which  this  may  occasion  cannot  com- 
pletely obstruct  the  passage,  although  it  may  cause  difficulty  in 
mirlurititin. 

Treatment  by  cutting  operations. — Internal  or  cxtcrral 
urethrotomy  may  be  needed  under  certain  conditions,  but  in  the 
great  majoriry  of  casrs  a  stricture  may  be  dilated  by  skilled  hands. 

Internal  ui*ethrotomy — Jnduaimts. — This  operaiion  is  to  be 
performed  in  all  strictures  near  the  meatus,  in  those  which  are  m- 
dunited  or  resilient,  and  in  cases  in  which  treatment  by  dilatatioa 
excites  orchitis  or  urinary  fever,  or  if  the  patient  proves  in  any  other 
way  intolerant  uf  such  treatment.  In  cases  otherwise  suitable  for 
this  operation,  external  urethrotomy  is  to  be  preferred  if  the  urine  be 
ver)'  fouL 

Gyration. — Strictures  near  the  meatus  may  be  readily  di\*idcd  ^ 
a  bistoury-cache.  Those  more  deeply  placed  should  be  cut  »itb 
Berkeley  Hill's  urethrotome  in  the  following  way  : — The  fine  flexible 
guide  is  passed  through  the  stricture  into  the  bladder ;  this  may  be 
easy  or  difficult;  in  the  latter  aise  patience  and  gentleness  «»D 
usually  prove  successful^  and  a  good  plan  is  to  distend  the  urctira 
with  oil,  when  the  small  guide  will  often  pass  through  the  stricuirt 
The  s[)lit  metal  conductor  is  now  screwed  on  to  the  guide,  and  (» 
carefully  passed  along  the  roof  of  the  urethra  into  the  bladtlrt. 
When  it  is  in  position  the  knife  is  fitted  into  the  groove  (the  blade 
towards  the  floor  of  the  urethra),  and  is  gertfly  pushed  on  until  rt 
meets  with  resistance.  The  spring  is  pressed  and  the  knife  is  then 
pushed  out,  the  resisting  tissue  is  divided  and  the  instrument  passes 
freely  along  to  the  neck  of  the  bladder.  The  instruments  are  with- 
drawn, the  liladder  is  emptied  through  a  full -sized  evactutti^ 
catheter,  and  a  half-grain  morphia  suppository'  is  administered- 

This  operation  causes  but  very  slight  bleeding,  practically  oo 
shock,  and  is  very  rarely  followed  by  constitutional  disturbance  of 
urinary  fever ;  extravasation  of  urine  need  not  Ix;  feared. 

AJter'trtaiment — The  patient  should  retain  his  urine  as  long  tf 
possible,  and  for  the  first  thirty-six  hours  he  should  micturate  into  a 
hot  bath  in  which  he  should  lie  placed  about  ten  minutes  before  the 
bladder  is  emptied.  This  plan  ver>'  much  diminishes  the  paia 
attending  micturition,  which  has  usually  quite  gone  al  the  end  of 
the  lime  mentioned,  when  the  wound  is  glazed  over.  The  patient 
should  remain  in  bed  for  about  ten  days,  when  a  Lister's  steel  souixi 
No.  9  lo  12,  can  be  TtaA\\\  a.wd'^uWssl^  passed. 
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The  patency  of  the  ciinal  must  be  kept  up  by  the  passage  of  an 
instrument  as  al'tfr  treatment  by  dilatation  (p.  587). 

External  urethrotomy — Indications. — When  no  instrument  can 
be  passed  and  immediate  relief  is  necessarj',  the  stricture  must  be 
divided  from  without  by  Whcclhouse's  method. 

Syme's  oi)eriiti(in  is  now  obsolete  since,  if  Syme's  staff  can  be 
passed  ihrougli  the  stricture,  there  is  no  bar  to  the  performance  of 
interna!  urethrotomy.  Cock's  operation  consists  in  opening  the 
urethra  bthind  the  stricture,  and  is  really  an  operation  for  retention 
of  urine  due  to  stricture,  and  not  for  the  stricture  itself,  which  it 
leaves  untouched. 

llTteeiiiottse's  operation, — The  patient  is  placed  in  the  lithotomy 
position^  and  the  staff  [.Kissed  down  to  the  stricture  ;  an  incision 
ab<jut  one  inch  to  one  and  a  half  inch  long  is  made  upon  the  lower 
end  of  the  staff,  and  the  urethra  is  opened  just  in  front  of  the 
stricture.  The  sides  of  the  cut  are  then  held  well  apart  by  means 
of  a  long  silk  thread  passed  through  each,  so  that  hooks  and 
assistants'  hands  are  not  in  the  field  of  operation. 

The  opening  through  the  stricture  is  now  sought  for;  a  good 
light  and  patience  are  essential*  for  in  many  cases  this  part  of  the 
operation  is  extremely  difficult  and  may  occupy  a  very  long  time. 
When  the  opening  is  fouml  a  fine  probe  or  probe-pointed  director 
is  passed  through  the  stricture,  the  tissue  is  divided,  and  a  fuM- 
sized  catheter  is  passed  from  the  meatus  into  the  bladder  to  ensure 
the  complete  patency  of  the  canal.  In  cases  of  great  difficulty  in 
finding  the  opening  a  liiilo  pressure  over  the  pubes  or  on  the 
vesicuhe  seminales  thruugh  the  rectum  may  lead  to  its  detection 
by  causing  the  escape  of  a  few  drops  of  urine  or  semen. 

Aftfr-tretxhmnt. — If  the  urine  is  foul  an  indiarubber  catheter 
should  he  passed  through  the  perineal  '  wound  into  the  bladder, 
which  should  be  systematically  washed  out  or  drained. 

The  perineal  wound  will  granulate,  and  at  the  end  of  a  week  or 
so  a  Lister's  sound  should  be  daily  passed  along  the  urethra  to  keep 
the  pa-ssage  clear.  The  subsequent  treatment  consists,  as  in  all  cases 
of  cincture,  in  the  occaHiunal  passage  of  a  bougie. 

The  complications  of  stricture  of  the  urethra. — The 
long-cnntinued  obstruction  to  the  passage  of  the  urine  may  lead  to 
those  secondar)-  changes  in  the  higher  urinar)*  tract  which  have  been 
descrilx-'d  on  p.  506. 

The  formation  of  false  passages  and  the  occurrence  of  orchitis 
or  of  urethral  fever  in  association  with  the  passage  of  instruments 
have  also  been  referred  to,  and  it  only  remains  to  mention  extra- 
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vasation    and    retention   of  urine  and   the   formation    of  periocal 
abscuss  and  fistula  as  the  direct  results  of  the  condition. 

Extravasation  of  urine  may  be  due  to  rupture  of  the  ureihn 
behind  a  very  tight  stricture  with  over-distension  of  the  bladder,  ot 
it  may  arise  in  connection  with  a  perineal  abscess  which  buists  intu 
the  urethra  behind  the  stricture.  This  subject  is  discussed  uuda 
Injuries  of  the  Urethra,  see  p.  346,  vol.  ii. 

Retention  of  urine  may  be  due  to  the  gradual  contraction  of  the 
stricture^  sn  that  only  a  few  drojis  of  urine  can  dnbble  away,  ur  it 
may  arise  from  lemporar)-  acute  congestion  due  to  cold,  aJcohul,  of 
sexual  indulgence,  causing  swelling  of  the  mucous  membrane  &nd 
absolute  closure  of  the  narrowed  passage. 

In  cases  of  retention  due  to  gradual  narrowing  of  the  sirictme. 
Wheelhouse's  operation  must  be  at  once  performed.  If  congcsuun 
is  responsible  for  the  condition,  an  attempt  may  be  made  to  pas* 
a  fine  soft  instrument,  and  should  this  be  successful,  it  must  be 
tied  in  and  continuous  dilatation  carried  out.  P'ailing  this,  and  if 
the  symptoms  are  urgent,  the  bladder  may  be  aspirated  above  the 
pubes  ;  the  ])aLient  should  then  have  the  bowels  emptied  by  in 
enema,  and  be  placed  into  a  hot  bath  into  which  he  will  pass  sotw 
urine.  If  the  kidneys  are  not  diseased  a  morphia  and  belladonna 
suppository  should  be  prescribed.  This  treatment  by  the  hot  hath 
may  Ix:  repeated^  and  a  further  attempt  to  pass  a  catheter  may  be 
made  under  chforoform  which  obviates  the  spasm  of  the  perineal 
muscles.  If  a  catheter  can  be  introduced  continuous  dilatation  or 
internal  urethrotomy  should  be  done,  but  if  no  instrument  will 
the  stricture,  Wheelhouse's  operation  must  be  perfonned- 
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Peri-urethral  abscess  usually  occurs  beneath  the  deep  layer  of  the 
superficial  fascia,  but  occasionally  a  small  collection  of  pus  may 
form  in  connection  with  the  penile  urethra. 

Causes. — Perineal  abscess  may  arise  from  gonorrhceal  inflam* 
mation  of  one  of  the  urethral  follicles  or  from  injury,  but  is  most 
commonly  seen  in  association  with  stricture.  The  mucous  mem- 
brane behind  a  stricture  becomes  ulcerated,  and  by  a  gradual 
extension  of  the  process  the  surrounding  tissues  intlamc  and  suppu- 
rate, and  the  urethra  yielding,  the  cavity  of  the  abscess  contains  pas 
and  urine  ;  or  a  similar  process  may  arise  by  inflammation  of  a  dis- 
tended urethral  fdllicle.  Suppuration  will  also  be  induced  if  the 
urethra  yields  behind  the  stricture,  but  such  a  condition  is  mace 
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correctly  considered  under  extravasation  of  urine  (p.  346,  vo!.  ii). 
False  passages  and  the  presence  of  foreign  bodies  in  the  urethra  may 
excite  pL-rineal  abscess,  but  rarely  do  so. 

Signs.— Perineal  abscess  may  be  acute  or  chronic  according  to 
its  cause.  In  the  acute  form  the  constitutional  disturbance  is  often 
considerable,  and  is  accompanied  by  high  fever  and  intense  pain,  of 
a  throbbing  tensive  character,  felt  in  the  perineum  and  alniut  the 
neck  of  the  bladder.  Owing  to  the  pressure  on  the  urethra  the 
stream  of  urine  is  much  diminished  or  there  may  l»e  complete  re- 
tention. On  examination  a  tense,  hard,  ver)'  tender,  more  or  less 
oval  swelling  will  be  found  in  the  perineum,  hut  fluctuation  must 
nut  l)e  expected.  Such  an  abscess  may  burst  into  the  urethra, 
and  discharging  by  that  passage  may,  under  favourable  circum- 
stances, heal,  or  it  may  gradually  extend  upwards,  towards  the 
scrotum  or  ojien  on  to  the  surface,  sometimes  at  a  distance  and  by 
several  openings.  If  the  urethra  has  already  yielded  the  cavity  con- 
taining ])utrid  and  often  extremely  offensive  pus  and  urine  may  be 
ver)'  large,  and  the  patient's  general  condition,  especially  if  he  be 
old  and  his  kidneys  are  diseased,  is  one  of  extreme  gravity. 

Treatment. — A  perineal  abscess  must  be  at  once  freely  in- 
cised in  the  middle  line,  and  the  pus  and  urine  let  out.  Even  if  it 
be  found  at  the  time  of  o]jerating  that  there  is  no  communication 
wiih  the  urethra,  its  wall  will  usually  yield  in  a  few  hours  nnd  urine 
will  escape;  this  must  always  tje  expected  in  cases  coniplitiiting 
stricture.  The  cavity  should  be  thoroughly  cleansed  by  irrigation, 
and  hot  antiseptic  fomentations  should  be  employed  for  a  few 
days. 

In  gonorrhteal  cases  healing  will  soon  lake  place,  but  if  stricture 
is  responsible  for  the  condition  this  must  be  at  once  treated,  or 
urinary  fistula  will  inevitably  result 

PERINEAL    URINARY    FISTULA 

If  a  perineal  abscess  does  not  heal,  a  urinary  fistula  results; 
such  fistul.'c  arc  almost  always  rnet  with  in  association  with  stricture 
whicla,  by  preventing  the  passage  of  the  urine  per  vias  naturalcs^ 
necessitates  its  discharge  through  the  artificial  opening.  A  perineal 
fistula  may  thus  be  regarded  as  nature's  melhotl  of  compensating 
for  the  obstruction  which  a  tight  stricture  occasions. 

AUhough  ihL"  communication  with  the  urethra  is  always  single, 
the  external  fistulous  openings  are  frerjuenlly  multiple  j  this  is  due 
to  the  fact  that  as  the  abscess  cavity  contracts,  its  external  opening 
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becomes  very  narrow,  and  hence  the  urine  and  pus,  not  having  a 
free  outlet,  burrow  in  various  directions.  In  the  simplest  cases 
the  external  opening  or  openings  are  situated  in  the  perineum,  bat 
secondary  sinuses  may  open  on  the  scrotum,  penis,  pubes,  thi^ 
or  buttocks ;  such  sinuses  are  often  ver)*  tortuous  and  narrow,  so 
that  their  openings  may  readily  be  overlooked. 

In  the  simjilest  cases  the  sinuses  are  supple,  and  the  surround- 
ing tissues  are  practically  healthy,  hut  when  they  have  existed  for* 
long  tiine  the  walls  of  the  fistula;  become  dense  and  indurated,  ami 
the  tissues  cbronically  inHamed  ;  these  conditions  very  materially 
retard  healing,  even  after  the  natural  urinary  passage  has  been 
restored  to  its  full  calibre.  The  amount  of  urine  which  escapes  by 
the  unnaturnl  openings  depends  upon  the  degree  of  urelhnl 
obstruction  ;  it  may  l>e  merely  a  few  drops  which  cause  a  certain 
feeling  of  dampness  after  micluritron^  or  the  entire  urine  may  thus 
escape.  The  inconvenience  caused  will  necessarily  depend  upon 
the  number  and  situation  of  the  fistula  the  condition  of  the 
tissues,  and  the  quantity  of  urine  escaping ;  in  sonne  cases  the 
patient  may  not  suffer  any  great  inconvenience  or  ill  effects,  creo 
although  the  fistuhe  have  existed  for  many  years. 

Fistul.-e  which  form  as  the  result  of  some  acute  process  accom- 
panied by  sloughing,  may  be  ver)'  large,  and  require  some  plastic 
operation  for  their  closure. 

TF«atment. — By  due  care  in  the  treatment  of  perineal  abscess, 
the  occurrence  of  permanent  fistuh-e  should  be  prevented.  U'bcn 
a  fistula  is  present  the  first  indication  is  to  re-establish  the  nonnol 
patency  of  the  urethra,  and  in  simple  cases  this  will  soon  ht 
followed  by  sound  healing  of  the  fistula.  But  in  chronic  cases  with 
much  induration,  such  a  happy  result  cannot  be  expected,  and 
much  patience  is  necessary  to  effect  a  cure ;  in  such  it  is  of  greaU 
importance  that  no  urine  be  allowed  to  escape  through  the  sinuses, 
and  hence  the  patient  should  be  instructed  to  draw  off  his  urine 
with  the  catheter,  and  must  never  attempt  to  pass  it  naturally. 
The  sinuses  themselves  may  be  stimulated  by  passing  a  probe 
coated  with  silver  nitrate,  by  the  use  of  sulphate  of  copper,  and  by 
the  actual  cnuter)'.  If  they  are  much  indurated  and  the  openings 
are  very  small,  these  should  be  enlarged  and  the  sinuses  sharp- 
spooned.  Inflammation  about  the  perineum  must  be  sulxlued,  and 
absorption  of  inHamiiiatory  products  favoured  by  the  applicatioa 
of  hot  fomentations.  Failing  other  means,  the  sinuses  (unless 
they  l>c  very  long  and  open  at  distant  parts)  must  be  slit  up,  sha/p- 
Spooned,    and    encouraged    to    heal    from    the   bottom.       Fisttilje 
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requiring  a  plastic  oper:itii>n  may  be  closed  by  fresbening  and 
suluring  the  edges,  or  by  some  more  elaborate  pruccdure  similar  to 
that  employed  for  hyp05padlas. 


STRICTURE   OF   THE    FEMALE   URETHRA 

Stricture  in  women  is  very  rare,  and  usually  affects  tbe  meatus. 
It  may  be  due  to  cicatrisation  following  some  desimctive  lesion, 
laceration,  or  a  chancre.  Frequency  and  difticiilly  in  micturition, 
perhaps  with  some  pain,  lead  to  an  ex.iminatiDn,  when  the  nature 
of  the  case  is  easily  ascertained.  Trcatmenl  by  gradual  dilatation 
must  be  employed. 

temporary  urethral  obstruction "spasmodic  and  congestive 

stricture" 

The  temporary  obstruction  to  the  flow  of  urine  due  to  the 
impaction  of  a  foreign  body  is  discussed  at  p.  343,  vol.  ii.  That 
spasm  and  congestion  may  cause  some  difficulty  in  micturition,  and 
under  certain  circumstances,  complete  retention  is  well  known. 

Spasm  of  the  pcri-urethral  muscular  fibres,  and  of  the  com- 
pressor urethra*,  is  practically  always  dependent  ujxjn  some  source 
of  irritation  in  the  urethra,  e^,  stricturcj  but  in  a  minor  degree  it 
may  also  be  excited  by  an  irritating  condition  of  the  urine,  such  as 
is  often  met  with  in  gouty  people  ;  cantharides  can  also  produce 
it.  During  catheterism  it  is  not  uncommon  to  find  that  the  instru- 
ment is  suddenly  grasped,  and  its  onward  progress  arrested  by 
spasm  of  the  deep  perineal  muscles,  but  this  is  soon  overcome  if 
the  instrument  be  retained  in  position  for  a  few  nrinules  by  the 
weight  of  the  hand.  Similar  spasm  often  occurs  in  the  subjects  of 
stricture,  and  hence  the  patient  notices  that  at  limes  his  stream 
of  urine  is  decidedly  less  than  usual.  Spasm  of  the  urethra,  or  as 
it  has  wrongly  been  called,  spasmodic  stricture,  is  far  more  fre- 
quently met  with  in  the  practice  of  the  inexperienced,  and  sometimes 
ser\'es  as  a  useful  excuse  for  inability  to  [>ass  a  catheter. 

Treatment — Hot  baths,  morphia  and  belladonna  suppositories, 
and  free  action  of  the  bowels,  will  soon  allay  any  spasm  whicii  may 
be  present. 

Cong:estion  of  the  urethra,  when  it  is  not  the  seat  of 
stricture,  is  a  matter  of  no  importance,  unless  it  complicates  inflam- 
mation or  enlargement  of  the  prostate,  and  even  then  it  is  the 
prostatic  condition  which  occludes  the  urethra. 

VOL.  JIt 
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.Evert  slight  congestion  of  the  raucous  membrane  at  the  scat  of 
a  stricture  may  suffice  to  temporarily  completely  close  it  and  cai» 
relentiiin  of  urine.  Congestion  may  be  caused  by  cold,  alrobolk 
or  sexual  indulgence,  injudicious  cathelerism,  or  by  gonorrhoBil 
inoculation.  The  degree  of  obstruction  which  congestion  produces 
depends  upon  the  narrowness  of  the  stricture,  or  the  degree  of 
prostatic  mischief. 

Treatment — The  congestion  must  be  abated  by  the  same 
means  as  recommended  for  spasm.  In  cases  of  stricture  or  pros- 
tatic disease,  the  congestion,  if  it  produces  complete  retention,  will 
necessitate  caiheterism  or  some  more  formidable  treatment  fox  lU 
relief  (see  pp.  572,  590^ 

ti;mours  of  the  urethra 

Innocent  tumours — PaplUomata. — Warts   similar   to 

met  with  on  the  glans  and  prepuce  may  occur  in  the  urethra;  thcv 
arc  usually  found  in  the  last  couple  uf  inches  or  so,  but  may  occur 
anywhere,  and  are  not  very  uncommon  in  the  membrano-prostatie 
portion.  They  may  be  single  or  multiple,  sessile  or  pedunculateii 
but  rarely  attain  a  large  size. 

Polypus. — Mucous  j)olypus  is  occasionally  met  with. 

Sym/ffoms. —  These  growths  give  rise  to  a  persistent  gleet,  and 
occasionally  attain  a  suflicient  size  to  cause  obstruction  to  the  flow 
of  urine  and  the  .symptoms  of  stricture.  There  is  no  pain,  but  ti 
passage  of  a  bougie  or  of  the  endoscopic  tube,  often  leads  to 
bleeding,  and  may  detach  the  growth.  The  diagnosis  is 
firmed  by  the  endoscopic  tube,  through  which  the  wart  must  be 
treated. 

Trtatmeni. — Under  cocaine  these  small  growths  may  be  destroyed 
by  touching  ihcm  with  sulphate  of  copper,  or  if  Ltrger  and  peduncu- 
lated they  may  be  cut  off  with  urethral  scissors  or  torn  away  with 
forceps,  the  base  being  touched  with  sulphate  of  copper  or  silver 
nitrate.  After  removal,  the  gleet  which  they  occasion  will  quickly 
subside. 

Vascular  caruncle  occurs  at  the  meatus  of  women,  but  the 
causes  leading  to  the  growth  are  not  known.  The  tumour  is  coro- 
poscd  of  a  fibrous  basis  enclosing  large  vascular  spaces;  ifis  richly 
supplied  with  nerves,  and  has  an  e|)ithelial  investmenL  It  may  Iw 
sessile  or  pedunculated,  and  usually  grows  at  one  pan  of  the 
meatus  through  which  it  projects.  It  is  commonly  about  the  siic 
of  a  pea,  but  may  be  larger,  and  has  somewhat  the  appearance  trf 
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a  piece  of  raw  liver.  The  patient's  altLntion  is  drawn  to  the 
urethra  by  the  pain  on  micturition,  which  may  be  agonising,  and 
may  also  render  coitus  or  even  walking  unbearable.  The  nature 
of  the  case  is  revealed  by  ocular  examination. 

7^natment. — A  general  ansesthetic  is  to  be  preferred,  but  if  the 
growth  is  small,  cocaine  (20  per  cent)  may  suffice.  The  caruncle 
may  be  destroyed  with  the  actual  cautery,  or  cut  away  with  scissors, 
after  which  its  base  should  be  cauterised  ;  it  is  usually  very  easily 
torn,  and  breaks  down  if  any  attempt  be  made  to  hold  it  in  forceps. 

Malignant  disease. — Squamous  epithelioma  may  secondarily 
affect  the  urethra  by  gradual  extension,  or  by  the  formation  of 
isolated  nodules  along  the  corpus  spongiosum  ;  but  the  primary 
disease  is  very  rare.  Induration,  pain,  discharge,  and  obstruction 
to  the  flow  of  urine  will  be  the  leading  symptoms,  and  the  endoscope 
will  be  needed  to  establish  the  diagnosis. 

Amputation  of  the  penis  must  be  performed. 


CHAPTER  XXVn 

Diseases  of  the  Penis  and  Scrotum 

Diseases  of  the  Penis 

congenital  phimosis 

In  congenital  phimosis  the  preputial  orifice  is  narrowed,  often  to 
a  mere  pinhole,  so  that  the  glans  penis  cannot  be  uncovered.  In 
most  cases  the  prepuce  is  also  redundant,  and  may  form  a  long 
tnink-like  portion  of  skin  at  the  end  of  the  penis.  Adhesions 
between  the  prepuce  and  glans  are  common,  and  may  be  universal 

Effects. — It  not  infrequently  happens  that  the  fact  of  phttnods 
IS  quite  overlooked  by  the  child's  attendants,  and  he  is  pUctd 
under  treatment  for  one  or  other  of  the  effects  which  the  condition 
may  occasion. 

When  the  orifice  is  very  small,  there  is  frequency  of  micturitioc^ 
accompanied  by  j)ain,  and  nocturnal  incontinence  is  commoa 
Conse<jUcnt  on  straining,  there  may  be  probpse  of  the  anal  mucous 
membrane  or  inguinal  hernia.  The  [xiin  and  irritation  induce  the 
child  to  pull  at  the  end  of  the  penis,  and  this  not  only  tends  lo 
increase  the  irritation  but  further  elongates  the  prepuce,  and  may 
lead  lo  early  sexual  excitement  and  eventual  masturtxition.  The 
difficulty  of  micturition,  coupled  with  evidence  of  vesical  irritation, 
may  simulate  ihc  symptoms  of  stone.  If  the  prepuce  is  forcibly 
rctraclL'rl,  paraphimosis  may  be  occasioned.  When  the  orifice  is  \'ciy 
small,  some  of  the  urine  remains  behind  between  the  glans  and  the 
prepuce  and  distends  the  latter  ('*  haJioomng"),  This  urine  putrefies 
and  being  mixed  with  retained  smegma,  excites  bjlano-poslbiiis. 

Calculi  are  sometimes  found  beneath  the  prepuce  due  (i)to 
inspissation  of  the  smegma  and  its  admixture  with  lime  salts ;  (3)  to 
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the  deposit  of  phosphates  from  retained  and  putrid  urine ;  or  (3)  to 
the  lt>dgnieni  of  a  vesicil  calculus  which  has  passed  the  urethra, 
but  is  uiuiblc  to  escajH;  through  the  narrow  preputial  orilice. 

In  later  life  phimosis  may  cause  considerable  sexual  irritation, 
and  during  connection  the  prepuce  may  be  fissured  and  torn,  or 
tK'ing  forcibly  rctmcted  para-phiniosis  may  result.  Owing  to  the 
difficulty  uf  retracting  the  foreskin  and  ensuring  perfect  cleanliness, 
venereal  disease  is  more  likely  to  occur  in  the  subjects  of  phimosis 
than  in  others  exposed  to  infection  ;  and  this  is,  moreover,  further 
predisposed  to  hy  the  prntjahle  occurrence  of  fissures  and  cracks. 
In  later  life  the  repeated  irritation  caused  by  attacks  of  balano- 
poslhilis  may  result  in  the  development  of  ej)ithelionia. 

Treatment — 'J'he  prepuce  should  be  removed.  Attempts  at 
gradual  dilation  of  the  orifice  are  not  to  be  recommended. 

ACQUIRED    PHIMOSIS 

Acquired  phimosis  is  due  to  inflammatory  swelling  or  cicatricial 
contraction  consequent  on  chancres,  fissures,  or  repeated  attacks  of 
balano-poslhitis.  The  acute  inflammatory  form  is  often  seen  in 
association  with  ^nnorrhftal  Indaiio-jiosthitis,  and  with  chancres  of  the 
glans  or  inner  burtace  of  the  prepuce.  In  such  cases  the  prepuce  is 
much  swollen,  and  ccdematous ;  putrid  pus  drips  away  from  the 
orifice,  and  all  attempts  to  expose  the  glans  cause  great  pain. 

Ac(iiiired  phimosis  may  also  be  due  to  an  cnlargenunt  of  the 
glans,  such  as  may  result  from  the  growth  of  papiSlomata  or 
epithelioma. 

Treatment. — When  the  condition  is  due  to  chronic  cicatrisa- 
tion, circumcision  should  be  performed.  In  acute  inflammatory 
cases  the  prepuce  should  be  slit  up  along  the  dorsum,  so  that  the 
glans  may  \m:  fully  exposed  and  examined  and  any  chancre  or  other 
morbid  condition  present  be  appropriately  treated.  When  the  pre- 
puce has  l>eeri  dix-ided,  the  patient  should  Ix?  placed  in  a  hot  boracic 
bath  for  some  hours  until  the  inflammation  has  been  subdued.  At 
a  later  date,  when  the  primary  morbid  condition  has  been  cured, 
the  operation  of  circumcision  should  be  completed  by  trimming  up 
the  halves  of  the  foreskin. 


CIRCUMCISION 

In  all  but  quite  young  children  a  tape  should  be  tied  round  the 
root   of  the  penis  to  prevent   hiemorrhagCj   which  will   otherwise 
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obscure  the  view,  It  is  important  not  to  remove  too  much  pi 
as  a  rule,  it  should  be  cut  about  on  a  level  with  the  corona  d 
slightly  in  advance  of  this,  so  that  this  part  may  not  be  cpm 
uncovered.  The  prepuce  is  drawn  sufficiently  forwards  aM 
grasped  obliquely  downwards  and  forwards  between  the  handles  d 
a  pair  of  scissors,  just  in  front  of  Lhe  glans.  The  portion  thai 
isolated  is  put  on  the  stietch  and  cut  off  with  a  sharp  knife,  tbi 
scissors  being  at  once  rumoved.  The  mucous  membrane  must  be 
s.^parated  from  lhe  glans  witli  a  director  if  any  adhesions  are  present 
and  then  slit  up  along  the  dorsum;  all  inspissated  smegma  is  rcmovtd 
The  mucous  membrane  is  now  cut  away  about  an  eighth  of  an  inci 
from  the  glans  penis,  and  the  cut  margin  is  united  to  the  edge  of  tW 
skin  by  a  few  points  of  fine  catgut  Care  must  be  taken  noi  tl 
leave  much  mucous  membrane  on  each  side  of  the  frenum,  ai 
troublesome  cedema  will  occur.  Before  the  sutures  are  inserted 
the  tape  should  be  removed,  and  any  bleeding  points  secured  bj 
torsion  or  fine  catgut  ligatures.  In  infants  no  sutures  are  ncccssar^ 
and  no  dressing  is  really  [leeded,  but  a  small  strip  of  buttcr-cloftll 
covered  with  boracic  lint  may  be  rolled  round  the  end  of  ihd 
penis.  The  nurse  should  be  instructed  to  keep  the  child  as  dr)'  Jl 
possible. 

In  older  children  and  adults  the  best  dressing  consists  of  a  nanoi^ 
strip  of  gauze,  outside  which  is  a  thin  layer  of  wool,  the  whole  beiid 
fixed  on  by  collodion,  which  may  be  removed  on  the  third  day  whcfl 
healing  will  have  occurred.  Sometimes  a  small  granulating  patdi 
is  left  near  the  frenum^  but  this  will  soon  heal  if  kept  clean  an4 
covered  with  a  piece  of  bulterdoth  and  boracic  ointmenL  In  tiKJ 
case  of  adults,  erections  may  be  prevented,  or  at  least  aiinimtse<^ 
during  the  healing  process  by  the  use  of  a  suppository  of  morphii^ 
gr.  J,  and  camphor,  grs.  3. 

PARAPHIMOSIS  ' 

Paraphimosis  may  result  when  a  tight  prepuce  is  forcibly  drawll 
behind  the  corona.  The  condition  is  usually  met  with  in  littlj 
boys,  but  may  occur  in  adults  during  connection,  or  in  assodatiod 
with  some  venereal  trouble.  The  prepuce  is  much  swollen  anj 
cedematous,  and  of  a  red  colour,  deepening  to  purple  or  even  blachj 
if  gangrene  occurs.  The  glans  is  also  much  congested.  The  pai^ 
is  considerable,  and  is  much  increased  by  lhe  dithculty  or  inipussi 
bility  of  micturating.  The  swollen  prepuce  forms  a  collar  rounfl 
the  corona,  and  behind  this  is  a  deep  sulcus  at  the  point  of  constrii 
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tion.  If  the  condition  be  left  unrelieved,  the  prepuce  becomes 
gangrenous,  and  spontaneous  relief  is  thus  afforded  In  severe  cases 
even  the  glans  penis  may  slough. 

When  the  strangulation  is  not  ver)'  acute  or  severe,  the  condition 
may  become  more  chronic  and  the  swollen  pri^pucc  dense  and 
hard ;  such  a  condition  is  not  infrequently  seen  after  eczema  of  the 
genitals. 

Treatment.— The  patient  may  be  anEesthetised,  hut  this  is  not 
essential.  The  penis  being  grasped  between  the  index  and  n;idtlle 
fingers  jilaced  l>ehirid  the  point  of  constriction,  an  attempt  is  made 
to  draw  the  prepuce  forwards,  while  at  the  same  time  the  thumbs, 
placed  against  the  glans,  endeavour  to  push  it  backwards  ;  this  may 
be  facilitated  by  general  compression  of  the  parts,  to  diminish  the 
congestion  and  cedema.  If  this  succeeds,  the  oidema  and  swelling 
quickly  subside. 

If  attempts  at  reduction  by  the  alxive  method  fail,  the  constrict- 
ing band  must  be  divided  on  the  dorsal  aspect,  just  behind  the 
corona  ;  this  is  best  done  by  slipping  a  director  under  the  prepuce, 
and  cutting  backwards  towards  the  narrow  sulcus.  Reposition  is 
then  easy. 

When  the  infiammalion  and  swelling  have  subsided,  the  propriety 
of  performing  circumcision  must  be  considered. 

BALANO-POSTHtTtS 

Causes. — Inflammation  of  the  mucous  surfaces  of  the  glans 
penis  and  prepuce  is  usually  dependent  upon  gonorrhtcal  infection, 
or  the  presence  of  a  venereal  sore,  and  is  especially  liable  to  occur 
if  the  prepuce  is  long  and  tight  and  the  patient  of  uncleanly  habits. 
In  some  cases  the  inllammation  is  indt-pendent  of  venereal  trouble, 
and  is  excited  by  retained  and  putrid  smLgma.  Gouty  people  and 
diabetics  are  also  liable  to  attacks  of  balano-posthitis,  wliich  run  a 
snhocute  course  and  are  very  liable  to  recur. 

Sig^ns. — There  is  considerable  itching,  irritation,  and  heal 
about  the  end  of  the  [lenis,  but  rarely  any  actual  pain.  The  prepuce 
may  be  found  considerably  swollen  from  oedema,  and  inflammatory 
phimosis  may  be  present,  n  foul  discharge  dribbling  from  the  opening 
in  the  prepuce.  If  the  foreskin  can  be  retracted,  and  the  retained 
smegma  and  discharge  is  cleared  away  a  venereal  sore  may  be 
detected  ;  but  in  any  case,  the  mucous  membrane  will  be  found  to 
be  red,  glazed,  and  more  or  less  studded  with  patches  from  which 
the  epithelium  has  separated.     Superficial  erosion  is  common,  and 
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in  severe  cases  the  destruction  may  extend  more  deeply  or  the 
prepuce  may  slough. 

Treatment. — If  there  is  inflnmmatory  phimosis,  the  prepuce 
must  be  slit  up  along  the  dorsum  so  that  the  glans  can  be  thoroughly 
examined.  The  parts  must  be  kept  clean  by  douching  with  boracic 
lotion,  which  in  bad  cases  may  be  continuously  applied  in  the  fonn 
of  a  bath  ;  or  if  there  is  much  irritation  and  itching,  lead  and  opium 
lotion  may  prove  more  soothing.  In  simple  rases  due  to  retained 
smegma,  the  above  treatment  will  allay  the  trouble  in  a  day  or  two; 
but  if  any  venereal  trouble  is  also  present,  this  must  receive  tlic 
necessary  treatment,  and  the  balano-posthitis  is  Ulcely  to  prove  men 
persistent. 

Gout  and  rheumatism  must  be  appropriately  treated  when  these 
conditions  arc  present 

SLOUGHING  AND  GANGRENE  OP  THE   PENIS 

Diffuse  cellulitis  of  the  penis  may  occur  as  the  result  of  some 
infective  process  {^.g.  phagedaina  or  the  acute  fevers),  or  d 
neglected  phimosis,  paraphimosis,  perineal  abscess,  or  extravasation 
of  urine.  There  is  considerable  cedema  and  pain  ;  the  skin  is  covcr«l 
with  a  livid  blush,  and  may  become  gangrenous  in  patches ;  the 
inflammation  may  involve  the  scrotal  tissues,  and  spreads  upwanis 
to  the  abdomen  and  towards  the  thighs.  Acute  cavernitis  may  lead 
to  suppunuiiin  or  sloughing  of  the  penis. 

Treatment. — Any  local  cause,  such  as  phimosis,  must  btr 
relieved  and  the  inflammatory  process  cut  short  by  free  incision  into 
the  cellular  tissue,  followed  by  the  use  of  the  hot  boracic  txith. 

During  the  period  of  separation  of  the  sloughs  and  subsequent 
repair,  the  parts  must  be  kept  as  clean  as  possible  by  the  use  of 
iodoform  and  antiseptic  lotions.  The  general  treatment  must  be 
stimulating  and  tonic,  as  in  all  infective  diseases. 

HERPES   PROGENITAl«XS 

Herpetic  patches  similar  to  those  met  with  about  the  lips  and 
ala;  nasi  are  often  seen  on  the  inner  or  outer  surface  of  the  prepuce, 
or  on  the  glans  penis.  The  disease  is  very  liable  to  recur,  and  may 
be  annoyingly  persistent,  each  attack  being  sometimes  traceable  to 
coitus,  to  digestive  disturbance,  or  to  some  slight  im[xiirment  of  the 
health,  especially  in  those  of  a  gouty  or  rheumatic  tendency.  Acrid 
secretion  from  the  vagina  may  be  responsible  for  an  attack. 
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It  is  supposed  by  some  that  herpes  is  largely  dependent  upon 
antecedent  venereal  disease,  Init  there  is  no  direct  proof  of  :iny  siirh 
connection.  Variccsiiy  of  the  preputial  veins  is  often  an  associated 
condition. 

Sig^ns. — The  first  sign  to  attract  attention  is  itching  and  irrita- 
tion J  but  there  is  rarely  any  pain,  although  this  is  occasionally 
pronounced.  On  examination  a  group  of  small  papules,  about  the 
size  of  a  pin*s  head,  will  be  seen  ;  these  soon  become  vesicular,  and 
later  pustular.  The  vesicles  or  pustules  may  dr)'  up  and  form  a 
small  scab,  which  separates  in  a  few  days,  leaving  the  part  healed. 
If  the  herpetic  patch  is  irritated  by  the  clothing,  or  by  injudicious 
treatment,  there  may  be  some  slight  surrounding  inflammationj  and 
the  patch  may  superficially  ulcerate,  the  pustules  coalescing  and 
producing  a  sore  which  is  loo  frequently  diagnosed  as  of  venereal 
origin.  In  rare  casts  the  ulceration  is  more  extensive,  and  consider- 
able cellulitis  and  sloughing  may  ensue  if  infective  organisms  are 
inoculated  a  I  the  abraded  spot. 

Diag'nosis. — In  the  early  stages  the  diagnosis  is  easy ;  but  if 
the  pustules  have  fused  and  an  ulcer  has  resulted,  the  diagnosis 
from  soft  chancre  is  not  so  simple.  Soft  chancres  usually  occur 
about  thu  frenum  and  corona,  are  very  tender,  and  may  be  spon- 
taneously painful ;  the  glands  in  the  groin  are  enlarged  and  not 
infrequently  suppurate,  whereas  they  are  quite  unaffected  in 
herpes,  unless  accidental  inoculation  has  led  to  considerable  in- 
flammation. 

It  must  not  be  forgotten  that  a  herjw^tic  area  may  be  inoculated 
with  the  poison  of  cbancruid  or  syphilis,  the  characteristic  lesion 
making  its  appearance  after  the  inoculation  periinl  has  passed.  The 
diagnosis  from  hard  chancre  presents  no  difficulty. 

Treatment.— The  parts  must  be  thoroughly  cleaned  with 
boracic  solution,  subsequently  dried  with  a  soft  towel,  and  kept 
powdered  with  lK)racic  acid,  starch,  or  oxide  of  zinc.  All  irritation 
by  the  clothing  must  be  avoided.  Lotions  as  continuous  applica- 
tioiw  are  best  avoided  ;  but  if  there  is  much  inflammation  with 
superficial  ulceration,  lead  and  o[tiuni,  boracic  acid,  or  some  similar 
non-irritating  lotion  may  be  employed.  In  persistently  recurrent 
cases  the  digestive  system  must  receive  attention,  and  arsenic  and 
vegetable  bitters  should  be  given  internally.  The  patient  should  be 
instructed  to  observe  perfect  cleanliness,  especially  after  coitus. 
Circumcision  may  be  performed  if  the  herpes  especially  attacks  the 
prepuce,  but  the  ["atient  ought  to  be  warned  that  it  may  come  bad; 
QTi  the  glans,  although  this  is  unusual 


« 


I 

I 


L 


6ofl  MANUAL  OF  SURGERY  aufc 

NEW    GROWTHS    OF    TUE     PENIS 

With  the  exception  of  papillomala  and  epithelioma,  all  nr* 
growths  of  the  penis  are  very  rare.  Naevi  are  sometimes  seen,  aai 
are  readily  treaied  by  excision.  Sebaceous  cystS  occasioMDr 
occur ;  they  are  usually  in  the  prepuce,  and  may  be  treated  I? 
enucleation  or  circumcision. 

Papilloma. — Ordinary  hard  warts,  similar  to  those  met  vtth« 
the  hands,  are  sometimes  seen  on  the  skin  of  the  penis,  and  oco- 
sionally  develop  into  definite  horns. 

The  most  usual  form  of  papilloma  is  much  softer,  more  vascflb; 
and  grows  more  exuberantly.  These  growths  are  traceable  to  imti- 
tion  and  are  usually  a  sequela  of  gonorrhoea,  but  may  occur  froa 
the  irritation  of  retained  smegma  and  repeated  attacks  of  bolanD- 
posthitis.  Papillomala  usually  begin  to  grow  round  the  corotia,  bo 
may  ultimately  spread  over  the  entire  glans  and  inner  surface  oflbc 
prepuce.  They  are  quite  sujierficial,  and  do  not  (unless  becoming 
malignant)  spread  to  the  deeper  tissues.  In  general  appearance  i 
mass  of  jjapiilomata  resembles  the  head  of  a  cauliflower  ;  somctimea 
the  individual  growths  are  closely  set  together,  but  in  other  case 
they  are  much  looser.  If  the  growths  are  irritated  or  confined 
beneath  a  tight  foreskin,  superficial  ulceration,  accompanied  by 
balano  -  posthitis  and  an  acrid  offensive  discharge,  may  resilL 
Bleeding  is  sometimes  profuse. 

Papillomata  may  Ix'  the  starting-point  of  epitheliomx  Predsdy 
similar  growths  are  met  with  in  females  (see  p.  647), 

Treatment — The  simple  hard  wart  may  be  eradicated  by  the 
use  of  salicylic  collodion  or  by  the  application  of  nitric  or  glacial 
acetic  acid  If  a  horn  develops,  or  the  wart  proves  refractory,  it 
should  be  excised. 

When  quite  small,  soft  vascular  warts  should  be  kept  clean  and 
dr>',  and  may  be  destroyed  by  nitric  or  acetic  add  ;  hut  when  iliey 
are  at  all  extensive  the  patient  should  be  anaesthetised  and  the  warts 
cut  away  with  scissors,  their  bases  being  touched  with  nitric  acid 
or  lightly  wiped  over  with  the  actual  cautery  in  order  to  prevent 
recurrence.  To  avoid  the  inconvenience  caused  by  the  profuse 
bleeding,  the  warts  should  first  l>e  removed  from  the  under  suifacc 
of  the  glans  pwnis,  and  finally  from  the  dorsum.  If  necessary,  the 
prepuce  must  be  slit  up  to  expose  the  growths,  and  it  may  be  rcmo>*cd 
with  advantage. 

Epithelioma. — Epithelioma  of  the  penis  is  not  a  common 
disease,  and  is  predisposed  to  by  chronic  irriiaiiou  such  as  may  be 
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occasioned  by  phimosis  tt-ith  repeated  attacks  of  balano-poslhitis.  It 
usually  begins  as  an  irrilatcd  wart,  or  more  rarely  as  a  flattened 
tubercle  or  papule.  The  glans  penis  is  the  favourite  seat  of  the 
disease  (this  being  the  part  most  often  attacked  by  warts  and  most 
liable  10  irritation),  but  the  prepuce  or  any  part  of  the  sheath  of  the 
penis  may  be  primarily  affected. 

Slg'ns. — However  epithelioma  begins,  its  course  is  characterised 
by  progressive  involvement  of  the  deeper  structures  of  the  penis. 
The  growth  spreads  over  the  glans  and  invades  the  prepuce,  which 
becomes  indurated  and  unyielding,  so  that  it  cannot  be  retracted 
but  imprisons  beneath  it  the  discharges  from  the  ulcerating  surface. 
The  meatus  is  often  lost  amid  the  mass  of  new  growth,  but  is  very 
rarely  oljstructed.  By  gradual  extension  backwards  the  vascular 
spaces  of  the  corpora  cavernosa  become  obliterated  and  arc  rendered 
solid  by  new  growth,  isolated  secondar)'  masses  of  which  may  be 
detected  as  small  hard  nodules  along  the  penis.  Invasion  of  the 
glands  in  the  groins  quickly  occurs.  The  growth  itself  may  present 
the  usual  characters  of  an  epitheliomatous  ulcer  having  a  foul  sloughy 
surface  with  everted  edges  and  an  indurated  liase,  or  it  may  present 
a  papillomatous  and  more  or  less  com ified  appearance.  The  glands 
may  attain  a  large  size ;  they  tend  to  break  down  and  leave  a 
ragged  foul  ulcerating  mass,  which,  by  gradual  extension,  may  open 
up  the  femoral  artery  or  some  of  its  branches.  The  iliac  glands  may 
be  also  afTecled,  but  secondary  deposits  in  the  viscera  are  extremely 
rare.  As  the  disease  advances  the  patient  loses  health  and  strength, 
and  at  last  dies  of  exhaustion. 

Treatment. — Amputation  or  complete  removal  of  the  penis  with 
the  glands  in  the  groin  is  the  only  available  remedy.  If  this  step  is 
conlra-indicated  by  the  extent  of  the  disease  and  the  general  condition 
of  the  patient,  the  ulcerating  surface  should  be  frequently  cleansed 
with  boracic  lotion  and  lightly  dusted  with  iodoform. 


AMPUTATION    OP    THE    PENIS 

A  catheter  should  be  passed  along  the  urethra  to  indicate  the 
position  of  the  corpus  spongiosum,  and  a  tajx;  ligature  tied  round 
the  root  of  the  penis  to  control  the  bleeding. 

A  small  dors;d  flap  is  made,  and  the  stnictures  are  reflected  to 
the  depth  of  the  corpora  cavernosa.  From  the  under  surface  of  the 
organ  a  shorter  flap  is  dissected  backwards.  The  jx^nis  is  now  held 
out  straight,  and  the  surgeon  dissects  through  the  corpora  cavernosa 
at  the  level  of  the  base  of  the  flaps,  and  when  these  have  been 
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divided  they  are  dissected  forwards  from  the  corpus  spongio5n= 
for  altoui  half  an  inrh.  The  coqms  spongiosum  is  now  orculuit 
divided,  and  the  catheter  is  withdrawn  with  the  separated  pottfti^ 
of  the  penis  on  it.  The  tape  ligature  is  removed,  and  ihe  ble«iiiri 
vessels  are  secured  with  chromic  catgut  or  fine  silk.  The  umin 
is  slit  up  along  the  dorsum  and  drawn  through  a  slii  made  in  ti< 
doi-s.ll  flap,  to  the  margins  of  which  slit  the  di\ndcd  urethra  s 
united  by  a  few  points  of  fine  suture.  The  flaps  are  then  unuoi 
As  healing  takes  place  contraction  of  the  new  meatus  must  fat 
prevented  by  the  daily  passage  of  a  bougie. 

REMOVAL   OF   THE    ENTIRE   PEKIS 

When  the  cancer  has  invaded  the  greater  part  of  the  orgvi  iti 
complete  removal  becomes  necessary.  When  this  is  undertaken  tht 
testicles  should  usually  be  simultaneously  removed,  for  by  tht* 
addition  the  subsequent  condition  of  the  patient  is  rendered  rood 
more  comfortable,  and  ihe  double  castration  does  not  add  » 
much  to  the  gravity  of  the  operation  as  might  be  supposed. 

The  skin  is  circularly  divided  at  the  root  of  the  penis,  the 
scrotum  is  split  along  the  rapht5,  and  the  testicles  are  removed 

The  corpora  cavernosa  arc  followed  backwards  to  their  attacH- 
ment  to  the  bone,  from  which  they  are  closely  cut  away,  the  tcssA 
beiJig  ligatured  as  they  ore  divided. 

A  catheter  passed  along  the  urethra  will  define  its  position,  and 
the  corpora  cavernosa  are  then  dis-sected  for^\ards  for  some  disLui<x 
and  the  urethra  is  separated.  This  is  attached  by  a  few  poiriLi 
of  suture  to  the  margins  of  the  scrotal  wound,  which  is  unieod 
elsewhere. 

Healing  is  usually  rapid  ;  when  union  is  complete  the  parts 
somewhat  resemble  the  vulva. 

Diseases  of  the  Scrotum 

acute  cellu  litis 

Causes.— -A  mild  degree  of  inflammation  of  the  scrotal  cclhiU; 
tissue  often  accompanies  acute  epididymo-orchilis,  and  may  ai»:- 
result  from  injur)\  The  most  severe  inflammation  arises  in  roo- 
nection  with  er}'sipelas,  with  extravasation  of  urine  (especially  if  itkp 
be  foul),  and  in  neglected  cases  of  pc'rineal  abscess  or  phagcdaw 
(p.  1 1 8,  vol.  i.).  Cellulitis  may  also  Ix;  due  to  some  acute  fever,  or 
may  follow  operations,  f^.  that  for  varicocele. 
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Signs  and  effects. — Owing  to  the  laxity  of  the  scrotal  connec- 
tive tissue  there  is  great  and  rapid  swelling,  though  there  is  but 
little  pain  other  than  that  which  may  result  from  some  associated 
condition,  e,g,  perineal  abscess.  The  scrotum  is  tense  and  cedematous, 
the  skin  stretched,  shiny,  devoid  of  rugae,  and  covered  with  a 
red  blush.  The  swelling  may  extend  to  the  perineum  and  to  the 
skin  of  the  penis.  In  septic  cases  gangrene  of  the  skin  f|uickly 
super\'enes,  for  although  the  scrotal  tissues  are  very  lax  their 
vascularity  is  low. 

Dark  purple  patches  make  their  appearance  and  soon  become 
greenish,  or  greenish-black.  The  skin  sloughs,  and  there  is  a  dirty, 
purulent,  highly  offensive  discharge.  The  sloughing  may  I>e  very 
extensive.  The  glands  in  the  groin  will  participate  in  the  inliamma- 
tion  and  become  enlarged  and  tender. 

Constitutional  symptoms  are  marked.  The  temperature  runs 
high,  and  the  patient  is  very  ill,  probiibly  with  marked  asthenic 
symptoms.  General  blood-poisoning  may  readily  ensue  in  conse- 
quence of  the  very  rich  lymphatic  supply  of  the  parts  affected. 

Treatment — The  cause  of  the  condition  must  receive  prompt 
treatment. 

Tension  must  Ix'  relieved  by  free  incisions,  and  the  parts  .should 
be  covered  with  hot  antiseptic  fomentations,  or  if  the  patient  can 
stand  the  treatment  he  should  be  placed  in  a  hot  boracic  Uuh ;  or 
continuous  irrig.ition  may  be  employed  during  the  process  of 
sluughing.  The  general  treatment  ib  that  advucated  for  all  infec- 
tive processes,  junple  nourishment  and  stimulants  being  especially 
ncccssar)'  in  view  x\{  the  asthenic  condition  of  the  patient. 

When  the  sloughs  have  se]>araled  and  granulation  is  in  progress 
the  strength  must  be  .supported  during  healing,  which  is  often 
tedious,  as  these  patients  are  frequently  advanced  in  years. 

SCROTAL    HiCMATOCELE 

Rupture  of  a  vein  as  the  result  of  injury  gives  rise  to  a  rapid  and 
large  effusion  of  blood  into  the  scrotum,  accompanied  j>erhaps  by 
bruising  of  the  skin.  Scrotal  hasmatocele  is  more  likely  to  result 
from  injury  if  the  patient  has  a  varicocele.  The  haemorrhage  may 
be  so  great  as  to  induce  faintness.  Such  a  hiemorrhage  may  l>ecome 
in  great  measure  absorbed,  and  a  cyst  containing  dusty  coloured  fluid 
is  ultimately  formed.     Suppuration  sometimes  occurs. 

The  diagnosis  is  made  by  the  history  of  an  injury,  coupled  with 
ths  rapid  swelling  and  c\*idenccs  of  bruising. 
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In  old  cases  where  partial  absorption  has  occurred,  the  case 
may  be  mistaken  for  hrematoccle  or  hydrocele  of  the  tunica 
vaginalis. 

Treatment. — The  patient  must  be  placed  in  the  dorsal  position, 
with  the  scrotum  well  raised,  to  which  an  ice-bag  must  be  continuously 
applied.  In  about  ten  days  or  so,  when  the  vessel  is  probably  occluded 
and  some  absor|)iion  has  taken  place,  the  clot  may  be  turned  out 
after  free  incision  and  the  cavity  be  left  to  heal  by  granulation.  No 
attempt  must  f>e  made  to  draw  off  or  CA'acuatc  the  blood  until 
sufficient  time  has  elapsed  for  the  injured  vessel  to  close,  or  the 
bleeding  may  continue,  and  has  been  known  to  prove  fatal. 


ft 


EPITHELIOMA    OF   THE   SCROTUM — CHlMNEY-SWEEp's    CANCER 

Epithelioma  of  the  scrotum  is  a  rare  disease,  although  formerly 
it  was  fairly  common  among  certain  classes,  but  the  more  general 
recognition  of  the  advantages  of  personal  cleanliness  coupled  with 
the  avoidance  of  other  causative  factors,  have  combined  to  lessen 
its  frequency. 

The  disease  usually  occurs  about  middle  life,  and  is  nearly 
always  distinctly  traceable  to  some  form  of  chronic  irritation. 
Thus,  chimney-sweeps  and  those  working  with  paraffin,  lar,  and 
the  like  are  specially  liable  to  be  attacked 

Si^^ns  and  course.— Kpithelioma  of  the  scrotum  runs  much 
the  same  course  as  docs  the  disease  appearing  in  any  other  part  of 
the  skin. 

Originating  as  a  flattened  tubercle,  or  in  an  irritated  wart,  a 
fissure  or  patch  of  chronic  eczema,  the  ulceration  gmdually  spreads 
in  extent.  At  first  the  growth  may  be  covered  with  a  scab,  but 
after  a  time  it  forms  a  fungating  mass  with  overhanging  edges  and 
a  foul  unhealthy  base.  In  some  cases  the  superficial  ulceration  is 
very  limited  in  extent,  and  the  indurated  growth  resembles  an 
extensive  wart.  As  the  disease  extends  in  depth  the  testicle  may 
become  implicated. 

The  inguinal  glands  enlarge  from  secondary  deposits,  and  is 
softening  occurs  a  large,  foul,  fungating  ulcer,  or  deep  pit  may  form 
in  the  groin.  If  the  ulceiation  extends  deeply,  profuse  or  even  fatal 
hsemorrhage  may  occur  from  the  branches  of  the  femoral  or  from 
the  main  trunk. 

If  the  testicle  is  implicated  secondary  deposits  will  occur  in  the 
pelvic  lymphatic  glatids.  Secondar>-  glandular  disease  is  sometime 
postponed  for  a  long  time,  and,  speaking  generally,  e]>ithelioma  of 
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the  scrotum  may  be  said  lo  offer  a  somewhat  better  prognosis  than 

epithelioma  elsewhere,  the  lip  excepted. 

Treatment.-^Completc  remo%*al  of  all  the  diseased  parts,  in- 
cluding the  testicle  and  lymphatic  glands  if  they  are  affected,  must 
be  at  once  performed. 

Even  in  cases  where  the  extent  of  the  glandular  mischief  is  such 
as  to  preclude  the  possibility  of  complete  removal  of  the  disease^ 
ihc  primary  focus  may  be  advantageously  removed  and  the  patient's 
remaining  life  runrlered  more  comfortable,  in  the  al>sence  of  a 
sloughy,  pauiful,  and  intensely  foetid  mass  of  new  growth. 


INNOCENT  TUMOURS    OF  THE  SCROTUM 

All  innocent  tumours  of  the  scrotum  are  rare.  Fibro-fatty 
tumours,  naevi,  sebaceous,  serous,  and  hydatid  cysts  are  those 
to  be  specially  borne  in  mind. 
Ni'Evi  are  usually  cutaneous, 
but  sometimes  form  a  definite 
venous  mass  beneath  the  skin; 
they  are  easily  removed  by  the 
knife.  Sehiaceous  cysts  are 
usually  mukiple  (Fig.  1 74), 
but  do  not  often  attain  a  large 
size;  they  may  persist  for  many 
years,  the  contents  becoming 
inspissated  or  even  cretace- 
ous ;  in  other  cases,  especially 
if  irritiited,  they  may  break 
down,  ulcerate,  and  assume 
malignant  characters.  These 
cysts  are  easily  dissected  out. 

Serous  and  hydatid  cysts 
are  ver)'  rare  and  may  tje 
confounded  with  vaginal 
hydrocele ;  the  latter  can  be 
diagnosed  by  (he  characters  of  the  fluid  withdrawn  on  puncturCi 
Removal  is  the  projier  treatment 

Dermoid  cysts  are  sometimes  met  with  (p.  635). 


Fig.  T74.— Numerous  sebaceous  cy«t«  of  the  tcrotum 
from  a  man  set.  fony.fivc.  Th«y  had  cxiMcil 
iii:iny  ycjii^  am)  intMt  of  litem  were  very  dense 
anil  cuDtaioMl  bmc  soJls  (drawn  by  C  H.  Krcc- 
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CHAPTER    XXVm 

Diseases  of  the  Testicles,  Cords,  and  VEsicuije  Semimales 

Diseases  of  the  Testicle  and  its  Coverings 


Anatomy. — Each  testicle  is  suspended  in  the  scrotum  by  the  cord 

and  its  coverings. 

The  epididymis  is  posterior  and  consists  of  an  upper  enbige- 
ment  (head  or  globus  major)  and  the  tail  or  globus  minor  below,  with 
the  intervening  body,  just  in  front  of  the  globus  major  is  a  snudl 
pedunculated  cyst  (hydatid  of  Morgagnf)  which  is  the  remains  of 
the  Mullerian  duel.  The  testicle  consists  of  numerous  convoluted 
tubules  composed  of  several  layers  of  flattened  epithelium  cells  and 
separated  by  delicate  areolar  tissue.  It  is  enclosed  by  a  dense  fibrous 
coat  {tunica  aOfu^^nea)  which  posteriorly  passes  into  the  gland  as 
an  incomplete  septum  {ftudiastinum\  frou»  which  radiate  delicate 
fibrous  septa  which  are  attached  lo  the  tunica  albuginea.  The 
tubules  are  collected  together  in  the  anterior  part  of  the  mediastinum 
forming  the  rcte  testis,  and  pass  thence  as  the  vasa  efierentia  to  o|>en 
into  the  convoluted  canal  of  the  epididymis  near  the  globus  major. 
The  epididymis  betromes  the  vns  deferens  Iwyond  the  glotms  minof; 
this  passes  along  the  inguinal  canal  and  to  the  base  of  the  bladder, 
where  it  joins  with  the  vesicula  seminalis  to  form  the  common  duct 
which  opens  into  the  floor  of  the  prostatic  urethra. 

The  nerves  of  the  testis  are  derived  from  the  renal  and  aortic 
plexuses  and  pass  to  the  organ  in  company  with  the  spermatic 
branch  of  the  aorta.  The  lymphatics  are  numerous  and  begin  in 
large  spaces  between  the  intertubular  connective  tissue  ;  they  pass 
lo  the  lumbar  glands.  The  tunica  vaginalis  will  presently  be 
mentioned. 
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ANOMALIES   IN   THE   DESCENT  AND    POSITION    OF   THE  TESTICLE 

Normal  descent.  —  The  testicle  is  developed  within  the 
abdomen  iVuni  tlie  genital  eminence  of  the  Wolttian  body;  it  lies 
Ixrlow  the  kidney  and  is  attached  posteriorly  by  a  fold  of  peritoneum 
— the  mcsorchiuni.  The  organ  subsequently  descends  into  the 
scrotum,  being  drawn  thither  by  the  gubernaculum  testis,  which  is  a 
lomposilc  structure  containing  muscular  tissue.  The  gubernaculum 
is  attaclied  abcne  to  the  lower  i)art  of  the  testis  and  epididymis  and 
bulow  has  nuiiiurous  points  of  attachmentj  the  most  important  of 
which  are  to  the  bottom  of  the  scrotum,  to  the  perineum  near  the 
anus,  to  I'oupart's  ligament  \n  the  neighbourhood  of  the  saphenous 
opening,  and  on  either  side  of  the  external  ring.  Before  transit 
occurs  a  pouch  of  peritoneum  {/>rocfssus  Vftpna/rs)  descends  into 
the  scrotum,  being  probably  drawn  there  by  the  gubernaculum  ; 
when  the  testis  passes  downwards  it  lies  lx,'hind  this  process  which 
covers  its  body  and  the  e|>ididymis  in  front.  'I'he  processus 
normally  becomes  obliterated  l>efore  birth  at  the  internal  ring  (so 
that  the  abdomen  is  shut  of?),  and  thence  to  just  above  the  testicle, 
the  lower  part  remaining  as  the  tunica  vaginalis.  It  sometimes 
happens  that  this  obliteration  of  the  upper  part  of  the  processus 
does  not  occur,  and  in  such  cases  the  tunica  vaginalis  communicates 
with  the  peritoneal  cavity  (see  Congenital  Hernia,  p.  458;  Congenital 
Hydrocele,  p.  623).  If  obliteration  is  only  com|ylete  below,  />.  just 
alxjvc  the  testis,  the  upper  part  of  the  proc-essus  remains  p:itent,  or 
if  the  obliteration  is  only  at  the  interna!  rirtg^  the  tunica  vaginalis 
extends  up  to  this  point  (see  Infantile  Hernia,  p.  458;  Infantile 
Hydrocele,  p.  '"'23). 

Lastly,  although  the  processus  may  be  shut  off  above  and 
below,  the  intervening  jtorlion  may  be  only  partially  closed,  so  that 
cystic  spaces  result  (see  Encysted  llydrocele  of  the  Cord,  p.  641). 

Varieties  of  malposition  of  the  testis. — The  testicle  may 
be  undescended  or  misplaced.  An  undescended  lestiole  may 
occupy  any  part  of  the  track  by  which  it  normally  passes  from  the 
alxlomcn  ;  thus  it  may  lie  close  to  the  kidney,  in  the  iliac  fossa,  at 
the  internal  ring,  in  the  inguinal  canal,  or  close  to  the  upper  pari  of 
the  scrotum  at  the  external  ring.  The  last  situation  (cniro-scrotal)  is 
the  most  common.  When  the  testicle  has  passed  beyond  the 
internal  ring  its  situation  is  easily  detected,  and  it  can,  to  a  certain 
extent,  Ije  moved  np  ana  down  the  canal,  unless  it  has  become 
adherent  from  inflammation.  One  or  both  testicles  may  be  un- 
descended, and  the  tunica  vagiioalis  may  be  absent  or  occupy  its 
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normal  position  in  the  scrotum,  in  which  case  a  hernia  may  descenil 
into  it,  or  the  sac  may  become  distended  with  fluid. 

Ctwses  of  upides^ended  testis. — The  causes  of  non-dcsccnt  of  tl 
testicle  no  doubt  var)'  in  different  cases.  The  organ  may  be  t'>'' 
freely  movable  owing  to  a  long  mesorchium,  or  may  be  ftxed  !\v 
adhesions  due  to  intrauterine  peritonitis ;  in  the  former  case  descent 
may  or  may  not  occur,  in  the  latter  it  is  impossible.  If  the  ^Ur- 
natrulum  testis  is  absent  or  weak  it  will  be  unable  to  exercise  the 
necessary  traction.  An  abnormally  large  testicle  or  a  very  small 
ling  and  canal  may  also  prevent  normal  descent.  As  a  rule  t^ic 
vas  deferens  is  long  and  tortuous,  but  should  it  be  too  short  it  will 
necessarily  anchor  the  testicle  above  the  scrotum. 

Signs  and  effects, — ^The  absence  of  the  organ  from  the  scroium 
is  sufficient  evidence  that  it  has  not  descended,   but   it  doc* 
prove  that  a  swelling  which  may  be  felt  in  the  inguinal  canal  is 
testicle,  for  non-descent  may  hti  accom[ianied  by  a  hernial  protrusi 
intij  the  funicular  process  >  in  such  a  case  the  swelling  would 
completely  reducible,  whereas  the  testicle,  although  capable  of  being 
moved  along  the  canal,  cannot  be  reduced,  or  at   any   rate  duci, 
not  go  hack  in  the  same  characteristic  manner  as  does  a 
The  shape  and  consistency  of  the  swelling,  and  in  the  case  of 
the  presence  or  absence  of  testicular  sensation,  will  also  assisi 
diagnosis. 

A  retained  testicle  is  proliably  at  first  quite  healthy,  and  pro- 
vided it  be  protected  from  all  injur)'  and  does  not  become  inflam 
may  remain  healthy  arid  be  functionally  active.     But  in  most 
owing  to  irritation  by  muscular  contraction,  by  a  truss,  or  by  din 
injury,  these  testicles   remain  undeveloped  and  undergo  latty 
fibrous  degeneration,  so  that  they  are  functionally  useless. 

Undescended  and  misplaced  testes  are  liable  to  all   the  path 
logical  conditions  which  may  affect  the  normally  situated  organ, 
of  these  inflammation  and  malignant  disease  seem  to  be  very  | 
to  occur.      Intlammation  is  usually  due  to  some  injur)*  or  source 
irritation,  or  may  be  caused   by  partial  or  complete  torsion   of  t 
cord.      An   inflamed  retained   testicle   in   the   inguinal   canal    m 
very    closely    simulate   a    strangulated    hernia,    but    the    vomitingi, 
although   sometimes   verj'   persistent,  does   not   become    faecal,   the 
absolute  constipation  and  abdominal  distension  are  absent,  and 
temperature  is  raised  in  place  of  the  depression  which  accompan 
the  collapse  of  acute  intestinal  ol)struction ;  if  the  testicle  is  in  t 
scrotum  of  course  no  difficulty  can  arise.     In  severe  cases  the  lestit 
may  become  gangrenous.     The  treatment  of  this  condition  is  that 
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to  l>e  followed  in  ordinary  epididymo-orchitis,  and  when  the  inflam- 
mation has  subsided,  the  surgeon  must  decide  upon  the  propriety  of 
attempting  to  place  the  testicle  in  its  normal  position,  or  of  per- 
furmiiig  dstration.  Inflammation  of  a  testicle  stiil  within  the 
abdominal  ca^nty  may  present  great  difficulties  in  diagnosis. 

Misplacement  of  the  testicle  is  dei^cndcnt  upon  over-action 
of  certain  Iwnds  of  the  guliernaculnm  testis  an<i  is  usually  unilateral. 
As  a  rule  the  displaced  organ  is  found  in  the  perineum  on  one  bide 
of  the  raphe,  but  occasionally  it  is  found  On  the  piibes  above  the 
penis,  or  passes  along  the  crural  canal  into  Scarpa's  triangle. 

Retroversion  of  the  testicle  is  occasionally  seen,  the  e[>ididymis 
and  cord  lying  in  front  instead  of  behind  the  body.  It  is  of  no 
importance  except  in  pathological  conditions;  thus  in  hydrocele  or 
hnematoccle  the  testicle  would  lie  below  and  in  front  instead  of 
below  and  behind,  and  in  cases  of  enlargement  the  epididymis  might 
be  mistaken  for  the  hruly  and  7'hr  Tt^rsa. 

Treatment  of  undescended  and  misplaced  testicle. — 

The  plan  of  attempting  to  force  a  partially  descended  testicle  into 
the  scrotum  by  the  pressure  of  a  truss  alxjve  it  is  not  to  be  recom- 
mended ;  it  usually  fails  and  is  by  no  means  harmless,  as  it  acts  as  a 
constant  source  of  irritation,  and  may  excite  inflammation.  If  the 
testicle  is  close  to  the  upper  part  of  the  scrotum  it  will  often  take  a 
lower  position  as  the  child  grows,  or  may  be  gently  drawn  down 
every  day  or  so  with  this  end  in  view. 

The  testis  may  l>e  placed  in  its  proper  position  in  the  scrotum 
by  transplantation,  which  .should  be  undertaken  when  the  boy  is 
about  eight  or  ten  years  old,  and  earlier  if  the  organ  is  in  the 
perineum,  where  it  is  so  liable  to  injur)*  when  sitting. 

A  sufhciently  long  incision  is  made  to  fully  expose  the  testicle, 
which  is  then  carefully  freed  from  the  tissues  among  which  it  lies. 
If  the  organ  is  simply  undescended,  it  is  now  drawn  down  and 
placed  within  the  scrotum,  being  fixed  to  it  as  low  down  as  needful 
by  a  few  points  of  tine  sillt  suture  which  must  pass  through  the 
tunica  albuginea.  If  the  funicular  process  of  peritoneum  is  still 
patent  it  should  be  ligatured  above  and  l>elow,  and  the  intervening 
portion  removed.  If  the  inguinal  ranal  has  Ijeen  opened  it  must  be 
closed  and  the  ring  sutured  as  in  the  operation  for  radical  cure  of 
hernia.  When  the  testicle  is  misplaced^  as  into  the  perineum,  the 
incision  exposing  it  must  extend  into  the  scrotum  to  which  the 
organ  is  stitched. 

In  those  cases  in  which  the  testicle  has  been  inflamed,  and 
cannot  be  transplanted,  castration  should  be  performed  in  order  to 
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rid  the  patient  of  a  functionally  useless  and  often  troublesome 
testicle,  which  may,  moreover,  again  inflame  or  become  the  seal 
of  malignant  disease.  ^i 

ATROPHY   OP  THE   TESTICLE 

Causation. — Atrophy  of  the  testicle  is  a  rare  sequela  of  certain 
morbid  conditions.  It  may  follow  inflammation  of  the  body  or  of 
the  epididymis,  from  whatever  cause  arising,  or  may  be  due  to 
interference  with  the  proper  circulation  occasioned  by  varicocele, 
and  occasionally  results  from  the  operation  for  radical  cure  owing 
to  the  inclusion  of  the  spermatic  artery  in  the  ligature  (see  p.  640)1 
Atrophy  may  also  be  of  nervous  origin,  and  is  sometimes  con- 
secutive to  spinal  or  head  injuries. 

Morbid  anatomy. ^The  glandular  substance  undergoes  fatty 
degeneration  and  ultimate  absoqjtion  while  the  intcrtubular  con- 
nective tissue  is  the  seat  of  sclerosis ;  the  testicle  consequently 
becomes  smaller  and  harder,  but  in  the  early  stages,  before  sclerosis 
is  advanced,  it  is  softer  than  natural.  The  atrophy  is  steadily  pro- 
gressive, and  the  testicle  may  shrink  to  the  size  of  a  large  pex 
Bilateral  atrophy  necessarily  causes  sterility. 

Treatment. — As  no  known  treatment  is  capable  of  arrestifig 
the  progress  of  the  condition,  that  adopted  must  have  reference  to 
removal  of  the  cause,  but  even  when  this  is  possible  it  is  not  usually 
effective ;  thus  atrophy  in  connection  with  varicocele  will  usually 
proceed  after  the  veins  have  been  removed  by  operation. 


NEURALGIA    OF   THE   TESTICLE 


i 


Etiology. — A  variety  of  causes  may  give  rise  to  testicular  pain, 
which  may  be  slight  or  severe;  it  is  usually  of  a  dull  aching 
character,  and  often  extends  along  the  cord  to  the  groin  and 
small  «f  the  back.  Excessive  sexual  indulgence  or  ungratified 
desire  are  causes  of  so-called  irritable  testis;  such  a  condition  is 
not  uncommon  at  the  time  of  puberty.  Renal  colic  and  stone 
in  the  kidney,  acute  or  chronic  inflammation  of  the  testis  or 
epididymis,  varicocele,  or  a  growth  are  also  common  causes  of 
pain, 

Paroxysms  of  neuralgia  without  apparent  cause  are  sometimes 
experienced. 

Treatment. — The  treatment  must  in  great  measure  depend 
upon  the  cause.     The  patient  should  wear  a  suspender,  and  take 
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plenty  of  outdoor  exercisCj  but  must  avoid  bicycling  or  riding.  The 
diet  should  be  simple  and  non-stimulating,  and  the  action  of  the 
Ixjwels  must  be  regulated.  The  severity  of  the  jxiin  may  necessitate 
the  use  of  anodynes,  but  they  should  only  \ye  given  under  personal 
supervision.  It  is  ver>'  inijiortant  to  reassure  the  patiutit  as  to  his 
condition,  for  sexual  hypochondriasis  is  not  an  uncommon  accom- 
paniment.     Castration  is  unjustifiable. 


ACUTE   ORCHITIS    AND    EPIDIDYMITIS 

Causes. — Inflammation  of  the  body  of  the  testicle  or  orchitis 
may  complicate  epididymitis,  or  may  be  the  only  condition  present. 
The  primary  afTeclion  is  not  common,  but  may  arise  from  injur)-,  or 
as  a  complication  of  one  of  the  acute  specific  diseases,  especially 
mumps,  ar.d  occasionally  as  a  conse<juence  of  gout,  rheumatism,  or 
cold.  Orchitis  in  mumps  usually  sets  in  ulxjut  the  end  of  the 
first  week  when  the  initial  condition  is  subsiding  ;  it  may  con- 
secutively affect  both  testicles.  A  retained  testicle  not  uncommonly 
inflames  (sec  p.  610). 

Epididymitis  is  usually  due  to  backward  extension  along  the 
vas  deferens  of  gonorrhieal  infiamniation  ;  it  usually  occurs  about 
the  fourth  week  of  the  disease,  when  the  urethritis  has  reached 
the  prostatic  urethra.  Ejndidyrnitis  may  also  arise  from  urethral 
irritation  exrited  by  the  passage  of  instruments  or  a  calculus,  and 
comes  on  within  a  few  hours. 

Morbid  anatomy. — In  orchitis  the  body  of  the  testicle  is 
uniformly  enlarged  by  infiammator)*  effusion  into  the  inlertubular 
connective  tissue.  Acute  inflammation  of  the  tunica  vaginalis 
commonly  occurs,  and  this  occasions  an  inHanimatory  exudation 
into  the  sac,  which  is,  however,  rarely  copious  {acu/t  inflamtnatory 
hydroceie). 

In  epididymitis  the  epididymis  is  much  swollen,  and  forms  a 
large  crescent  posteriorly  which  may  almost  conceal  the  body  of 
the  testicle  ;  the  swelling  is  increased  by  effusion  into  the  surround- 
ing celUilar  tissue,  and  the  inflammation  may  extend  to  the  body 
of  the  testis.  The  epithelium  of  the  tubules  degenerates,  and  is 
cast  oflT  int<t  the  lumen.  The  vas  is  congested,  swollen,  and  in  a 
state  of  catarrh,  and  cellulitis  may  extend  up  the  cord. 

Acute  inflammation  of  the  testis  or  epididymis  often  causes 
considerable  effusion  into  the  cellular  tissue  of  the  scrotum  with 
consequent  4cdema.  The  veins  are  engorged,  and  in  somq  cases 
may  be  thrombosed, 
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Signs. — The  onset  is  sudden,  and  accompanied  by  severe 
sickening  pain  in  the  testicle,  which  extends  along  the  cord  to  the 
groin  and  loin.  The  testis  is  acutely  tender,  and  the  pain  is 
increased  if  the  organ  Ix'  not  supiwrted.  The  enlargement  of  the 
testis  or  e])ididymis  may  be  apparently  greater  than  it  really  n, 
owing  to  the  presence  of  fluid  in  the  tunica  vaginalis  or  oedema  U 
the  cellular  tissue.  The  scrotum  is  cedematous  and  red,  and  engorged 
veins  are  to  be  seen  coursing  beneath  the  skin.  In  epididjtnitis 
the  vas  deferens — -indeed  the  whole  cord— is  tender,  and  if  the 
inflammation  be  consecutive  to  gonorrhoea  the  discharge  ceases  orb 
considerably  diminished  with  its  onset,  but  it  almost  invariab^ 
returns  when  the  epididymitis  subsides. 

The  constitutional  symptoms  vary  in  se%'erity ;  in  bad  cases  ihf 
patient  jnay  have  an  initial  chill,  or  even  a  slight  rigor,  and  the 
temperature  may  reach  104°  or  105^  F.;  he  looks  and  feels  vcfy 
ill,  and  may  be  troubled  by  vomiting.  In  other  cases  the  tem- 
perature is  only  raised  alxiut  2  F.,  and  the  constitutional  symptoms 
are  comparatively  mild. 

Course  and  prognosis. — The  acute  stage  usually  subades 
in  about  a  week,  and  the  infiamed  part  becomes  less  lender  and 
harder.  The  swelling  gradually  subsides,  but  many  weeks  mJT 
elapse  before  complete  resolution  occurs  ;  sometimes  the  inflamma- 
tion becomes  chronic,  and  the  testis  or  epididymis  remains  indurated 
and  enlarged. 

Suppuration  and  even  gangrene  occasionally  occurs,  and  is  more 
likely  to  do  so  if  the  inflammation  accompanies  one  of  the  acute 
infective  diseases. 

Epididymitis  may  result  in  blocking  of  the  seminal  ducts  by 
inflammatory  effusion,  with  consequent  sterility  if  both  orgaiw  are 
affected. 

Atrophy  of  the  testicle  is  an  occasional  sequela,  but  is  mudi 
rarer  than  is  commonly  supposed  ;  it  is  perhaps  more  frequently 
seen  after  mumps.  Gonorrhceal  epididymitis  is  occasionally  com 
plicated  by  vesiculitis,  and  extension  of  the  inflammation  along  the 
cord  has  been  known  to  induce  pelvic  cellulitis  and  peritonitis. 

Gouty  and  rheumatic  orchitis  are  ver^'  persistent,  and  are  lia 
to  recur  and  ticcome  chronic;  these  conditions  are  often  coi 
plicated  with  other  manifestations  of  the  diathesis. 

Treatment — Complete  rest  in  bed  with  the  scrotum  raised  on 
a  pincushion  or  folded  towel  is  essential.  If  the  case  is  seen  within 
the  first  few  hours  the  continual  application  of  an  ice-hag  will  afford 
great   relief  and  cut  short  the  inflammation,  but  at  a  later  stage 
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hot  fomentations  will  prove  more  serviceable  and  soothing.  If  the 
inflammation  is  very  acute,  the  pain  great,  tlte  constitutional 
symptoms  severe,  and  the  patient  young  and  strong,  considerable 
benefit  will  result  from  puncturing  the  engorged  scrotal  veins,  the 
bleeding  t)oing  encouraged  by  bathing  the  scrotum  with  hot  water, 
or  the  employment  of   hot  funicntalions.      Painting  the  scrotum  j 

with  collodion,  or  with  a  solution  (7^,  ad  7,i-)  of  silver  nitrate,  also 
gives  relief  in  some  cases ;  if  the  latter  is  used,  care  must  be  taken  \ 

that  vesication   is   not   produced.     When   there   is  a   considerable  \ 

amount  of  fluid  in  the  tunica  vaginalis  causing  an   increase  of  the  \i 

pain,   this    should    be   drawn  off  by  a  fine  trocar.      The  plan  of  i 

puncturing  the  testicle  is  not  to  be  recommended. 

In  gonorrhoea!  epididymitis,  urethral  medication  must  be 
suspended. 

Gouty  and  rheumatic  orchitis  must,  in  addition  to  the  local 
treatment,  receive  that  employed  in  these  diatheses. 

As  regards  the  general  treatment,  the  diet  must  be  of  a  fluid 
nature  during  the  acute  stage  of  the  inflammation,  but  in  view  of 
the  depressing  nature  of  the  malady  it  should  be  liberal  and 
generous  as  soon  as  the  fever  and  inflammation  have  subsided. 

When  resolution  is  in  p^og^ess^  the  treatment  recommended  for 
simple  chronic  orchitis  should  be  employed.  Should  suppuration 
occur  the  pus  must  be  evacuated,  and  if  the  organ  is  disorganised 
castration  should  be  subsequently  performed. 

SIMPLE    CHRONIC    ORCHITIS    AND    EPIDinVT^flTIS 

Chronic  orchitis  and  epididymitis  may  follow  on  the  acute  form, 
or  may  result  from  some  long-continued  source  of  irritation  in  the 
urethra,  especially  such  as  necessitates  the  habitual  use  of  instru- 
ments, f.^.  enlarged  prostate.  In  one  case  under  my  care  a  gentle- 
man, who  had  habitually  used  the  catheter  for  some  years,  had 
double  epididymo-orchitis  resulting  in  chronic  abscess. 

Morbid  anatomy. — The  testicle  or  epididymis,  or  both, 
are  considerably  enlarged  and  hardened  by  an  increase  of  the 
intertububr  connective  tissue.  The  epithelium  of  the  tubules 
degenerates,  and  the  tubules  atrophy  from  pressure.  Chronic 
hydnjccle  is  common,  antl  siippuniion  may  occur. 

Signs. — When  the  Ixidy  is  the  part  affected,  the  signs  are 
similar  to  those  of  syphilitic  testicle.  In  chronic  ei)ididymitis  the 
part  is  enlarged  and  hard,  especially  at  the  globus  minor,  and  the 
cord  may  also  be  implicated;    the  condition  simulates  tubercular 
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disease,  but  the  enlargement  is  more  uniTorm,  and  does  not  lend  lo 
soften  and  break  down,  nor  are  there  other  evidences  of  tubercular 
mischief. 

Treatment — Any  source  of  urethral  irritation  must  be  ^^  I 
moved  or  reduced  ton  minimum.  The  testicle  may  be  strapped 
with  mercury  plaster,  and  a  suspender  should  be  constantly  worn. 
Small  doses  of  the  perchloride  of  mercury,  in  combination  with 
iodide  of  potassium  and  vegetable  bitters,  should  be  perse\-ercd 
with,  and  frequently  cause  rapid  resolution.  The  diet  should  be 
generous,  and  change  of  air  is  advisable  in  persistent  Ciises. 
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ABSCESS    OF    THE   TESTICLE    AND    EPIDIDYMIS 

Causes. — Suppuration  occurring  in  the  testicle  and  epididymis 
is  rare,  except  in  cases  of  tubercular  disease.  Acute  abscess  may 
occur  from  a  variety  of  causes,  but  its  occurrence  is  certainly  pre- 
disposed to  by  a  condition  of  general  ill-health  in  addition  lo  the 
actual  exciting  cause ;  it  may  or  may  not  be  associated  with 
suppuration  in  the  tunica  vaginalis,  and  is  often  accompanied  by 
extensive  sloughing  of  the  testicle  and  its  ultimate  complete  dis- 
organisation and  destruction.  Acute  abscess  may  t)e  met  with  as 
the  result  of  injury  of  the  organ  or  instrumental  irritation  of  Ihc 
urethra,  of  stricture,  or  in  a.ssociation  with  gonorrhreal  inflamma- 
tion, general  septic  infection,  or  one  of  the  acute  specific  diseases, 
especialiy  typhoid  or  smallpox. 

Chronic  suppuration  is  usually  due  to  the  breaking  down  of 
tubercular  foci  in  the  epididymis,  or  to  syphilitic  inflammation 
of  the  body  of  the  testis ;  it  occasionally  occurs  as  the  result  of 
chronic  urethritis  due  to  habitual  instrumentation  of  the  urethra- 
Signs  and  results. — .\cute  suppuration  is  preceded  by  tlie 
local  and  constitutional  symptoms  of  acute  epididymo-orchitis,  but 
with  the  advent  of  suppuration  these  become  more  marked,  and 
the  pain  may  be  very  intense ;  fluctuation  may  l_)e  detected, 
especially  if  there  is  pus  in  the  tunica  vaginalis.  Unless  the  pus 
is  evacuated  the  abscess  bursts  upon  the  surface,  and  sloughy 
portions  of  the  testicular  substance  come  away  with  the  discharge. 
In  (he  least  severe  cases  the  abscess  cavity  will  gradually  close,  but 
in  many  the  organ  is  destroyed,  and  fungus  testis  results. 

In  chronic  cases  the  signs  are  less  suggestive,  but  the  occurrence 
of  suppuration  will  be  evident  by  the  gradual  softening  of  the 
inflammatory  products  with  involvement  of  the  skin  and  signs  of 
fluctuatioa 
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Treatment. — As  soon  as  pus  is  diagnosed,  it  must  be  evacuated 
tlirough  a  moderate  iiicisiun,  and  the  case  treated  on  ordinary 
principles.  If  the  testicle  is  much  disorganised  or  fungus  results, 
castration  should  be  performed  as  soon  as  the  acute  intiammation 
has  subsided- 

Tubercular  cases  call  for  castration. 

Abscess  in  connection  with  syphilis  must  be  treated  by  anti- 
syphilitic  remedies. 


S\'PHILITIC   TESTICLE 


Morbid    anatomy.  — 'I*hc 

testicle,  or  both  may  be  consecu- 
tively afTecled.  Tertiary  syphilis 
alfecls  the  body  of  the  testicle, 
but  very  rarely  the  epididymis. 
It  causes  general  chronic  intiam- 
niatioii  (diffuse  forniX  which  is 
often  more  pronounced  at  certain 
places  (gummatous  form).  In 
congenital  syphilis  the  diffused 
form  is  the  more  usual,  but 
gummata  may  also  be  present. 
The  inflammation  attacks  the 
fibrous  septa,  the  tunics,  and  the 
intertubular  connective  tissue,  all 
of  which  are  much  thickened, 
and  dense  bands  of  fibrous  tissue 
radiate  from  the  mediastinum 
testis.  'I'he  sac  of  the  t u  1 1  ica 
vaginalis  is  usually  distended  wiih 
fluid,  which,  however,  often  be- 
comes partly  or  completely  ab- 
sorbed in  the  latter  stages  of  the 
mischief,  and  adhesions  may 
obliterate  the  sac  or  render  the 
hydrocele  loculatcd  (Fig.  1 7  5). 
The  greater  intensity  of  the  in- 
tiammation  at  certain  spots  gives 
lise  to  the  formation  of  gummata, 
which  are  separated  by  the 
thickened  septa  or  fused  together. 


disease    may   be    limited   to    one 


Fio.  175.— fiumm.itou*  nrrhitn.  The  leMtcle 
was  cnUrticd  (u  [ritr«  timo  i[»  norm«l  •iac 
Tlic  Uxly  is  Ur^ely  €«cc\ipwtl  by  a  mas*  nf 
Imigli,  himiouciicous  yclluw,  tcui*^">*>(*^'ti* 
nialcrial.  in  the  tuiilM  orHhkh  pairhcs  uf 
pliind  liwiic  rcniiiin.  IljiiMt*  of  i^n-inL-^ii 
lymph  pa**  Iteiweeti  the  <ijhk»iic  li»)rr»  >tf 
ln«  tunica  vntcirLtliv  Tlic  c|ii(lt<lymiA  ii 
iinAffe.-tetl,  The  »pcnmcn  »*»  Ifim  a 
hai\uf  'U^Jcv;t  lo  cnLir lEcmcnt  of  Iwlh  icMkl*^* 
for  three  ytJiPS.  He  Ka«l  no  trace  of 
ivpliiti^  Aficr  rctnuval  of  the  «|iki  iiuen 
Ihe  other  testicle  rctumc«i  lo  Iti  ft«iTm«l 
sue  (Jacoliii^in,  L>iae«ue«  of  Mak  Organs 
cfOcucnti^m). 
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Gummaui  arc  of  a  pale  yellow  colour  and  are  poorly  vascularised 
owing  to  syphilitic  endo-arteritis  of  the  vessels,  although  ihcy  are 
surrounded  by  a  hyper.iemic  zone.  They  vary  considerably  in  size, 
and  as  they  are  usually  situated  in  the  centre  of  the  body  the  testicle 
is  uniformly  enlarged,  although  it  may  be  nodular.  In  consequence 
of  their  low  vascularity  the  gummata  tend  to  break  dowii  and  burst 
on  the  surface^  unless  this  be  prevented  by  early  treatment.  Fungus 
testis  occasionally  results.  In  consequence  of  the  pressure  exercised 
upon  the  tubules  by  the  new  inflammatory  tissue  the  secreting 
structure  of  the  gland  undergoes  fatty  degeneration  and  ultimate 
absorption,  with  a  corresponding  diminution  of  the  functiorul 
activity  of  the  organ. 

Sig'ns. — The  onset  and  progress  of  syphilitic  orchitis  are  vcrr 
gradual  and  usually  unaccompanied  by  pain,  although  there  may  be 
some  discomfort  and  weiglit  from  dragging  on  the  cord.  The  body 
of  the  testicle  is  hard,  heavy,  and  uniformly  enlarged,  but  bossing 
may  be  present  if  the  gummata  are  near  the  surface.  The  epi- 
didymis^ cord,  prostate,  and  vesicula;  seminales  remain  healthy,  but 
in  rare  cases  the  first  may  be  implicated 

Hydrocele  is  nearly  always  present  in  the  early  stages,  but  the 
fluid  tends  to  become  absorbed.  Testicular  sensation  is  present 
at  Rrst,  but  gradually  diminishes  and  is  fmally  abolished  as  tlie 
glandular  structure  is  destroyed.  Sexual  desire  and  power  similarly 
decrease,  and  if  both  testicles  are  affected  they  may  be  completely 
lost. 

If  the  gummata  break  down  softening  can  be  detected.  The 
skin  inflames  and  becomes  adherent  to  the  softened  jjatch  which 
ultimately  discharges  upon  the  surface,  leaving  a  more  or  lea 
rounded  crater  like  cavity. 

The  diagnosis  of  syphilitic  testicle  is  usually  easy.  The  history 
and  probably  other  evidences  of  syiihilis,  the  gradual  and  apparentlf 
causeless  occurrence  of  the  trouble  and  the  association  of  the  orchitis 
with  hydrocele  lx:ing  the  leading  diagnostic  features.  From  simple 
chronic  orchitis  the  diagnosis  can  in  most  cases  only  be  made  If? 
trying  the  efft^cts  of  treatment.  Tumours  of  the  testicle  may  le 
diagnosed  by  their  more  rapid  and  steadily  progressive  growth,  In 
their  tendency  to  spread  to  the  epididymis,  by  the  absence  of  hydn> 
cele,  and  by  the  fact  that  the  mischief  is  practically  never  bilatcriL 
Tubercular  disease  originates  in,  and  is  usually  limited  to,  the 
epididymis,  but  lends  to  spread  to  the  prostate  and  vesiculiK 
seminales. 

Treatment — The  treatment  consists  in  suspending  the  testide. 
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which  may  be  strapped  with  mercury  plaster,  and  the  internal  adminis- 
tration of  iodide  of  potassiimi  in  gradually  increasmg  doses  with 
small  doses  of  the  perchloride  of  mercury.  The  diet  must  be 
plentiful  and  the  genera]  health  of  the  patient  improved  by  change 
of  air  and  tonics. 

If  a  hydrocele  is  present  it  should  be  tapped,  not  so  much  as  a 
curative  measure  as  to  enable  the  surgeon  to  thoroughly  examine 
the  testis.     The  sac  must  never  be  injected. 

If  the  gunimata  break  down  and  discharge  on  the  surface  healing 
will  usually  readily  occur  under  treatment,  but  in  those  cases  in  which 
the  testicle  is  seriously  disorganised  it  should  l>e  removed,  as  it  is 
functionally  useless  and  may  be  a  source  of  annoyance  to  its 
possessor. 

TUBERCULAR   TESTICLE 

Catises. — Tubercular  epididymitis  usually  occurs  in  young 
adults,  but  may  be  met  with  in  children  and  older  patients.  It  is 
sometimes  the  starting-point  of  widespread  tul^rculosis  of  the 
genito-urinary  tract ;  more  rarely  it  is  secondary  to  disease  originat- 
ing in  the  kidney  or  bladder,  and  pulmonary  phthisis  may  or  uiay 
not  be  present  The  tubercle  bacillus  is  brought  to  the  eijididymis 
by  the  blood  stream,  and  probably  previous  injury  or  gonorrhceal 
inflammation  must  be  regarded  as  predisposing  causes  by  lowering 
the  resistance  of  the  tissues.  It  seems  prol^ahle  also  that  the 
epididymis  is  attacked  in  preference  to  the  body  of  the  testicle 
owing  to  the  lodgment  of  the  bacillus  being  favoured  by  the 
vascular  distribution. 

It  is  suggested  by  some  thai  the  bacilli  may  in  some  cases  gain 
entrance  from  the  urethra  and  spread  directly  to  the  epididymis  by 
the  vas,  and,  moreover,  that  the  organisms  may  find  their  way  into 
the  urethra  by  direct  inoculation  from  a  tubercular  uterus  during 
coitus.     There  is  no  actual  proof  in  support  of  these  suggestions. 

Morbid  anatomy. — The  disease  begins  in  the  head  or  tail  of 
the  epididymis,  more  usually  the  latter,  and  spreads  through  the 
body  to  the  vas  deferens,  the  testicle,  and  the  connective  tissue 
surrounding  the  epididymis.  There  is  round-celled  infiltration  and 
the  formation  of  typiral  tubercular  nodules  in  the  iniertuhular 
connective  tissue,  and  ver)*  soon  the  tubules  themselves  are  affected, 
the  walls  being  thickened  and  the  lumen  occluded  by  proliferated 
and  degenerated  epithelium.  Caseation  and  softening  of  the 
tuberculous    tissue   ultimately   results,   and    by   the   coalescence   of 
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adjacent  foci  of  disease  and  by  gradual  invasion  large  caseous  imcts 
are  developed  which  burst  upon  the  surface.  As  the  disease  extend^ 
along  the  vas  this  becomes  thickened  anc 
lis  lumen  ol>strucled  by  caseous  tubcn.lt. 
Here  and  there  along  its  course  the  disease 
may  be  more  marked,  so  thai  the  vai 
feels  nodular.  Extension  to  the  vesicuit, 
prostate,  bladder,  and  higher  urinary  tract 
will  ultimately  result. 

The  tubercular  process  also  exlendr 
through  the  rele  testis  to  the  l)ody  of  the 
organ,  and  when  this  has  occurred  hytlrooclc 
may  be  present,  or  the  tunica  ^'aginalis  may 
beconie  tulx^rcular  or  be  more  or  less  oU 
litcrated  by  adhesions.  Fungus  testis  occa- 
sionally re^iults  (I'ig.   178,  p.  622). 

Signs. — The  onset  and  general  pro- 
gress of  the  disease  is  insidious  and  pain- 
less.     The  condition  of  the   epididymis  is 

'  It  wii: 
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'Tf-T"**"""^"  rpWifly-  often  only  rccosrnised  accidentally. 

miti*.     M**»e>  of  tuficfculnr     .  -  .    ,,  " 

Origin  mined  wiih  lime  *sihi  be  found,  especially 


an  prcMtit  in  th«  epididV'  ^  i  t     • 

mil ;  (he  boOy  of  the  tci«ii  "ear    the    globus 
fa^^p««,dy  hcaiihy  (Cur.  minor,  tobecnlargcd, 

hard,  nodular,  or 
craggy,  and  at  first  quite  circumscribed. 
The  enlargemL'iU  of  the  epididymis  is  further 
accentuated  by  si.ime  degree  of  chronic  in- 
flammation ofitsca|)suleand  the  surrounding 
connective  tissue,  and  it  may  l>e  so  great  as 
to  conceal  the,  as  yet,  unaffected  body  of 
the  testis. 

Sooner  or  later  softening  and  suppura- 
tion occur.  The  softened  patch  becomes 
adherent  to  the  reddened  and  perhaps 
tedeniatous  skin,  which  soon  l^ecomes  riddled 
with  sinuses  discharging  curdy  pus. 

The  vas  deferens  will  Ixi  found  thickened. 
Rectal  examination  may  reveal  the  fact  of 
extension  to  the  prostate  or  vesiculae,  these 
parts  being  felt  enlarged,  clearly  outlined,  and  dense,  unless  soften- 
ing has  already  occurred     Hydrocele  is  occasionally,  though  nircly, 


Fig.  177.— T-.' 
niiiLv       I 
niuL'h  cii .  I 
and  a  pic  tr  .  i 
hercnt  to   ii   {.■  . 
Vwly     of     the 
flallcncij      ani^ 

scum,    N'.»,     |..|. 

by  C.  H.  KitxtuAu). 
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The  general  health  oF  the  patient  may  be  good,  but  he  is 
generally  pale  and  out  of  health,  especially  if  the  kidneys  or  lungs 
are  affected. 

Diagnosis. — The  condition  most  likely  to  be  confounded  with 
tubercular  epididymitis  is  simple  chronic  inflammation  due  to  ante- 
cedent gonorrhoea  or  to  some  chronic  source  of  urethral  irritation. 
The  simple  inflammation  is  usually  more  uniform  than,  and  wants 
the  nodular  outline  of,  tubercular  disease.  The  vas  deferens, 
lirostalCr  and  vesicuke  will  usually  be  found  healthy,  as  will  the 
kidneys  and  lungs.  Moreover,  while  tubercle  has  a  special  tendency 
to  caseation  and  softening,  this  is  not  met  with  in  the  simple  chronic 
inflammation. 

Prognosis. — ^Tuberculous  epididymitis  is  a  most  grave  con- 
dition, being,  as  it  is,  so  frequently  associated  with  pulmonary 
phthisis  or  with  tubercle  of  the  rest  of  the  gcnito-urinar)-  tract.  In 
cases  where  the  tubercle  is  strictly  limited  to  the  epididymis  or 
body  it  can  be  completely  eradicated  by  castration.  Consecutive 
invasion  of  both  testicles  is  by  no  means  rare.  If  there  is  definite 
evidence  of  involvement  of  the  prostate  and  vesiculce  the  prognosis 
is  extremely  kid,  although  the  patient  may  live  for  some  time. 

Treatment. — The  practice  of  laying  open  and  sharp-sjiooning 
the  caseous  patches  in  the  epididymis  appear  to  me  to  be  bad, 
for  it  is  more  than  likely  that  only  the  most  advanced  patches  of 
disease  are  attacked,  and  that  continued  invasion  will  occur.  More- 
over, such  a  rough  procedure  as  shar]vspooning  a  structure  like  the 
epididymis  must  so  much  impair,  if  it  does  not  actually  destroy,  its 
anatomical  integrity  as  to  render  it  functionally  useless. 

As  soon  as  it  is  certain  that  the  condition  is  tul^ercular  castra- 
tion should  be  at  once  performed,  the  cord  being  divided  well  alvjve 
the  disease.  The  inguinal  canal  must  be  opened  up  for  this  purpose 
if  nccessar)'.      Any  involved  skin  must  also  be  cut  away. 

If  the  higher  genitourinary  tract  is  undoubtedly  diseased,  or 
pulmonary  phthisis  or  any  other  tubercular  mischief  is  present,  the 
propriety  of  resorting  to  castration  must  be  determined  on  the 
merits  of  the  oa.se.  "^['here  is  no  dnubt  that  remox'al  of  a  di.seased 
testis  which  is  causing  the  patient  annoyance  and  is  perpetually 
discharging  purulent  material  through  unhealthy  sinuses  may  be 
followed  by  a  considerable  improvement  in  the  general  health,  and 
may  thus  materially  benefit  phthisis  or  any  other  tubercular  condi- 
tion, but  at  the  .same  time,  if  such  disease  is  advanced  beyond  hope 
of  ctire,  few  surgeons  would  contemplate  the  recnoval  of  a  tubercular 
testicle. 
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HERNIA    OR    FUNGUS    TESTIS 

As  the  result  of  destructive  disease  the  testis  may  protnide 
through  an  opening  in  the  skin.  The  disease  is  nearly  alwajt 
syphilis  or  cubort^le,  esf>erially  the  latter,  but  occasionally  chronic 
inHammaiioti  and  suppuration  occurring  independently  of  ibec 
conditions  may  l>e  responsible  for  the  fungus.  A  fungating  new 
growth  is  not  usually  described  as  hernia  testis. 

The  fiiM^is  chiefly  consists  of  granulation  tissue,  with  only  a 
small  amuuni  uf  testicular  substance  in  its  deeper  parts  ;  it  Ls  usually 

rounded  in  shape^  and  its 
margins  overlap  the  opeiung 
in  the  skin,  so  that  the  mass  t* 
niushrootn-shaped.  The  oj^cft- 
ing  in  the  superficial  structures 
(ivhich  are  intimately  adherent 
to  the  intlamed  organ)  i* 
rounded  and  its  margins  we 
indurated;  small  sinuses  nuf 
also  perforate  the  skin.  The 
testicle  may  be  considerably 
enlarged  as  the  result  of  the 
pathological  process  of  whidi 
it  is  the  seat,  but  sometimes  it  appears  small,  since  the  greater  part 
of  it  has  passed  outside  the  scrotum. 

Treatment. — Castration  is  the  most  appropriate  treatment  and 
is  essential  in  tubercular  cases.  When  the  fungus  is  due  to  syphife 
and  is  quite  small  a  cure  may  be  effected  by  the  use  of  iodides 
internally  and  mercurial  strapping.  But  even  in  such  cases  the 
advantage  of  the  cure  is  doubtful,  since  it  is  probable  that  the  testicle 
is  totally  disorganised  and  the  patient  loses  nothing  and  is  more 
rapidly  freed  of  his  trouble  by  castration.  I'he  method  of  shaving 
off  the  fungus,  freshening  the  edges  of  the  skin  and  bringing  thcra 
together  docs  not  offer  any  special  advantages,  and  is,  moreover,  very 
likely  to  fail  in  its  object 


Fi&  178.— Hemia  testU  in  an  inrant 

dition  wsu,  probably  tutKicuUi  ^Curling). 


HYDROCELE   OF  THE   TUNICA   VAGINALIS 

Varieties. — Distension  of  the  tunica  vaginalis  by  serous  fluid 
is  known  as  hydrocele.     The  following  varieties  are  met  vihh  : 

Simple  hydrocele. — The  fluid  is  contained  within  the  scmm 
sac  which  is  normally  formed.     Such  a  hydrocele  may  occur  as  the 
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only  morbid  condition.  It  is  then  said  to  be  primary^  but  if  it  is 
due  to  some  other  pathological  siaic  such  as  syphilitic  orchitis  it  is 
called  secondary.  When  the  accumulation  of  fluid  is  rapid  and 
secondary  to  inilumniation  of  the  sac  or  of  the  testicle  acuie  hydro- 
cele results.  JlydroceU  en  bissac  is  the  term  applied  to  that  form  in 
which  the  sac  is  hour-glass  in  shape  and  the  upper  part  extends 
U[)\varJs  towards  or  on  to  the  abdominid  wall. 

Congenital  hydrocele. — The  processus  ad  lestem  is  patent  and 
the  tunica  vaginalis  communicates  with  the  general  peritoneal 
cavity  (p.  609). 

Infantile  hydrocele. — The  processus  is  shut  off  at  the  internal 
ring  hut  communicates  with  the  tunica  vaginalis  below  (p.  609). 

Causes. — A<-Ute  and  secondary  hydroceles  are  de[>endent 
upon  injur)'  or  inllatiimation  of  the  testicle,  epididymis,  or  tunica 
vaginalis  as  the  result  of 
gonorrhoea,  syphilis,  the 
acute  infective  diseases, 
rheumatism,  or  any  other 
cause.  Acute  hydrocele  is 
a  common  accompaniment 
of  elephantiasis  scroti  (p. 
99}.  The  etiology  of  the 
ordinary  chronic  hydrocele 
i^  obscure.  It  often  occurs 
in  infants  and  becomes  in- 
creasingly common  after 
forty  years  of  age.  Some 
regard  the  condition  as 
being  essentially  inflamma- 
tor)',  while  others  attribute 
it  to  simple  dro[rsy  ;  many 
arguments  may  l_>e  adduced 
for  and  against  either  view, 
but  the  balance  of  evidence 
is  in  favour  of  an  inllam- 
matory  origin  (Fig.  179). 
Hydrocele  is  nioreconimon 
in  hot  than  in  temperate  climates,  and  is  said  by  some  to  arise 
in  association  with  malaria. 

Morbid  anatomy. —  Hydrocele  fluid  is  usually  quite  clear  and 
of  a  pale  straw  colour  ;  there  is  no  deposit  on  standing,  it  is  neutral 
in   reaction,   has   a   specific   gravity   of  about    1020,   and   is   not 


Fic  179.  — Chronic  vnicinaUm  with  ■  bydrocvk.  At 
leuicte  ;  /r,  tliicLened  tunica  tajiirulu ;  C,  «eplum 
nf  the  ihi'rkcnni  wall  j  D,  cavity  oT  tlie  hydn^ 
cclc  (Foiling 
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Spontaneously  coaguluble,  but  coagulates  on  heating  or  after 
admixHirc  with  bluod  serum.  It  contains  about  6  per  cent  of 
albumen,  fibrinogen,  and  some  cholesturinc.  The  fluid  may  be 
bloody  and  is  occa.sionally  like  cocoa-nut  milk  j  this  milky  character 
may  be  due  to  admixture  with  fat  which  has  escaped  from  the 
altered  vessel  walls  or  to  lymphangitis;  the  hydroceles  met  with  io 
elephantiasis  contain  chylous  fluid  (sec  p.  100). 

The  quantity  of  fluid  varies  niiiLh,  but  in  ordinary  cases  averages 
about  eight  to  ten  ounces. 

In  recent  cases  the  wall  of  the  sac  is  stretched,  thin,  and  tians- 
lucent,  but  when  the  condition  is  of  long  standing  it  become 
considerably  thickened  and  densCj  and  may  actually  calcify ,  id 
some  cases  false  membranes,  of  inflammatory  origin,  may  line  the 
interior. 

The  cavity  of  a  hydrocele  is  usually  single  and  pyriform  with  the 
apex  upwards,  but  sometimes  it  is  nniltilocular  owing  to  the  presence 
of  adhesions.  The  testicle  lies  below  and  behind  and  remains 
practically  unchanged  except  in  old  cases  in  which  the  long-coo- 
tinued  pressure  of  the  fluid  may  lead  to  fattj'  atrophy  and  sclerosis. 

If  the  testicle  be  retro- 
vened  it  will  lie  belov 
and  in  front  of  the  fluid 
— a  point  to  be  rem  em 
bered  and  ascertained 
before  a  hydrocele  is 
tapp^'d. 

Signs.  —  An  acute 
hydrocele  is  rarely  huge. 
does  not  assume  ibc 
ordinary  clinical  character 
about  to  be  described, 
and  usually  subsides 
quickly  with  the  cessation 
of  its  cause. 

The  ordinary  vaginal 
hydrocele  very  slowly  in- 
creases in  size  without  causing  pain ;  the  enlargement  which  il 
occasions  is  first  noted  at  the  lower  part  of  the  scrotum.  The 
tumour  is  pyriform  in  shape  with  the  apex  upwards  but  does  not 
extend  into  the  canal,  except  in  the  congenital  and  infantile  forms. 
There  is  no  impulse  on  coughing,  and  distinct  fluctuation  is  usually 
present     Most  hydroceles  are  translucent,  but  this  sign  may  be 


Flu  ifio, — Large  hydrocele  of  itic  tuoicA  vh^euuiIU 
(Keen  ood  While). 
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absent  either  tx'cause  the  wall  of  the  sac  is  dense  and  thickened,  or 
because  the  fluid  has  been  rtndercd  opaque  by  admixture  with 
blood  or  from  some  other  cause. 

A  hydrocele  is  intimately  connected  with  the  testicle  which  can 
be  made  out  in  the  position  already  mentioned,  but  cannot  be 
isolated  from  the  tumour.  When  a  hydrocele  attains  a  large  size 
the  penis  may  be  completely  hidden,  the  orifice  of  the  prepuce 
appearing  at  the  upjier  part  of  the  scrotum  and  looking  like  the 
umbilicus.  Pain  is  absent,  but  owing  to  the  weight  of  the  sac  the 
patient  may  experience  dragging  and  discomfort  about  the  groins 
and  loins. 

Diagnosis.  —  An  ordinary  hydrocele  can  usually  be  readily 
<liagnosed  by  atleniion  to  the  following  points: — Its  slow,  painless 
growth  from  below  upwards  ;  the  freedom  of 
the  external  abdominal  ring;  the  fluctuation 
and  transluccncy  of  the  tumour  and  aUsence 
of  impulse  on  coughing. 

Under  some  circumstances,  however, 
difficulties  will  be  encountered.  The  associa- 
tion of  hydrocele  with  hernia  is  by  no  means 
uncommon,  and  if  the  latter  Vie  irreducible 
the  existence  of  the  hydrocele  below  may  be 
overlooked  ( Fig.  181).  A  congenital  hydrocele 
may  extend  up  into  the  canal,  but  it  is  slowly 
reducible  without  the  characteristic  slip  and 
gurgle  which  indicates  llie  reduction  of  a 
hernia,  atid  when  the  patient  assumes  the 
erect  posture  the  sac  slowly  refills.  Infantile 
hydrocele  similarly  extends  to  the  canal,  but 
is  not  reducible;  both  these  forms  are  readily 
transkn  cut. 

When  the  sac  wall  is  vcr)-  dense  and  hard 
and  transluccncy  is  absent  the  condition  may 
be  confounded  with  h.Tmatocelc  or  new  growth  of  the  testicle,  and 
an  explurator)'  puncture  may  be  necessary  to  clear  up  the  diagnosis. 

Course  and  prognosis. — An  acute  inllammalory  hydrocele 
rarely  attains  a  large  size,  and  on  the  subsidence  of  the  inflammation 
ts  soon  absorbed,  the  cavity  of  the  sac  being  more  or  less  obliterated 
by  adhesions  ;  sometimes,  however,  ihe  fluid  effusion  remains  and 
chronic  hydrocele  results. 

Hydroceles  which  are  secondar}'  to  some  acute  infective  disease 
may   suppurate.      When   the   primar)*  condition   is  some  chronic 
VOL.  ui  2  s 


Tie  tSt. — The  onfinanr  rela- 
tione of  A  V3|{injl  hydru- 
relr  antt  MTotol  beinta 
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mischief  ia  the  testicle,  e,g.  s>'philis,  the  fluid  accumulation  is  usuiDy 
small  and  in  time  often  tends  to  become  absorbed  and  adbcttom 
form  between  the  parietal  and  visceral  layers  of  the  tunica  vaginala 
(p.  617). 

Simple  hydrocele  in  infants  is  usually  easily  curable  by  simple 
puncture,  but  in  adults  such  a  happy  event  is  of  great  rarity. 

It  occasionally  happens  that,  as  the  result  of  injury,  a  hydrocele 
ruptures  and  the  fluid  is  effused  into  the  scrotum  ;  such  an  event 
leads  to  considerable  a'dema  and  bruising,  but  as  the  fluid  becom© 
absorbed  spontaneous  cure  may  result ;  in  other  cases  suppuration 
may  ensue.  Injury  may  also  lead  to  the  effusion  of  blood  xxiXjo  the 
sac  (hitmatociit). 

Treatment — The  treatment  must  vary  according  to  the  nature 
of  the  hydrocele  and  circumstances  of  the  case. 

Inflammatory  hydroceles  should  only  be  tapped  if  ihe  fluid 
accumulation  is  considerable  and  causes  much  pain  ;  under  odwr 
circumstances  absorption  soon  occurs  as  the  primary  inflammation 
subsides. 

Secondary  hydroceles  when  of  sufficient  size  to  obscure  the 
testicle  and  prevent  its  thorough  examination  should  always  be 
tapped,  but  must  never  be  submitted  to  any  other  form  of  treatment 

Infantile  hydrocele  is  most  successfully  treated  by  acupuncture, 
the  skin  should  be  made  tense  and  the  sac  punctured  in  several  plaos 
with  an  ordinary  sewing  needle;  the  fluid  escapes  partly  on  the 
surface  but  mainly  into  the  scrotal  tissues.  Cure  may  be  effectciS 
at  one  sitting,  but  usually  more  are  required  at  inter\'als  of  about  a 
week. 

Congenital  hydrocele  may,  after  a  truss  has  been  applied  to  tht 
canal,  be  cured  by  acupuncture  or  tapping,  and  even  injection  o( 
carbolic  acid  may  be  employed,  but  it  must  be  carefully  j)erfonned 
in  view  of  the  connection  of  the  sac  with  the  general  [>eriianc^ 
cavity  and  the  possible  excitation  of  acute  peritonitis.  W^hcn 
adhesions  occur  as  the  result  of  treatment  the  processus  is  obliterated 
Finally  the  processus  may  be  cut  down  upon,  ligatured  in  two  phces» 
and  divided  as  in  the  radical  oj>eration  for  congenital  hernia. 

Simple  hydrocele  may  be  subjected  to  treatment  by  tnppinj^ 
the  injection  of  iodine  or  carbolic  acid  or  by  excision  of  the  sac; 
other  means  have  l>een  practised,  but  since  they  are  practically 
obsolete  they  will  not  be  considered  here. 

Tapping  is  a  palliative  rather  than  a  curative  measure,  for  the 
fluid  almost  invariably  reaccumulates  in  a  few  weeks  or  months 
and  must  be  again  removed.     The  scrotum  should  be  shaved  and 
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Fic  1S3.— ftfetbod  of  tapfMOg  a  h)>dn>oUe  <Oiboni)k 


thoroughly  cleansed,  and  every  care  must  be  taken  that  no  septic 

material   is   introduced   by   the   trocar.      The   surgeon    grasps   the 

s<Totum  in  one  hand  and  making  the  skin  tense  thrusts  a  fine  trocar 

and  c^nula  into  the     ^ 

sac  at    a   place   free    '^k- 

from  large  veins  ;  he 

prevents    the   needle 

going     too     far     by 

placing  his  finger  on 

it    about    one    inch 

from    the    end,   and 

thus    all    danger   of 

wounding  the  testicle 

(the  position  of  which 

must  be  previously  ascertained)  is  avoided.     As  soon  as  the  sac  has 

been  entered,  the  trocar  is  turned  npwards  and  withdrawn,  the  fluid 

then  escapes  by  the  canula.     The  small  puncture  should  be  covered 

with  antiseptic  wool  and  collodion,  and  the  patient  should  wear  a 

suspender. 

If  the  testis  be  accidentally  punctured  it  occasions  extreme 
sickening  pain,  which,  however,  soon  passes  ofl",  and  no  ill  effecta 
follow.  It  sometimes  happens  that  hx*matocele  results  from 
puncturing  a  hydrocele  either  because  a  vessel  has  been  wounded 
by  the  trocar,  or  because  spontaneous  rupture  of  a  vessel  has 
occurred  as  the  fluid  support  has  been  removed. 

Tapping  and  injection  with  tincture  of  iodine  or  pure  carbolic  acid 
lit|tiefled  with  glycerine  \s  a  simple,  safe,  and  usually  successful 
method  of  radical  cure.  Carbolic  acid  is  certainly  preferable  to 
iodine ;  it  causes  less  pain,  is  more  certain  in  its  results,  and 
accomplishes  the  purpose  more  quickly,  so  that  the  patient  is 
usually  able  to  get  aiiout  again  in  three  or  four  days,  whereas  iodine 
often  incapacitates  liim  for  a  week  or  more. 

Injection  with  carbolic  acid  is  performed  as  follows : — 

The  sac  is  completely  emptied  by  tapping,  and  about  two 
drachms  of  the  :;lycerine  solution  is  then  injected  lhroU[^h  the  canula. 
The  sac  should  be  gently  kneaded  to  ensure  the  fluid  coming  in 
contact  with  all  parts  of  it,  and  in  about  five  minutes  half  of  it  is 
withdrawn,  the  caniila  is  removed  and  the  puncture  closed  with 
antiseptic  wool  and  collodion.  If  the  patient  is  very  nervous,  a  little 
5  per  cent  cocaine  solution  may  be  thrown  into  the  sac  after  tapping  ; 
this  is  withdrawn  in  five  or  ten  minutes  and  the  carbolic  is  then 
injected     In  a  few  hours  slight  reactionary  inflammation  will  be 
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present,  but  this  soon  subsides  if  the  patient  be  kept  at  perfect  jgX 
with  ifie  scrotum  raised,  and  in  three  or  four  days  he  may  gel  up 
and  about,  the  scrotuin  being  supported  by  a  suspender. 

Injection  may  fail  if  the  fiuid  used  is  too  dilute,  and  it  may  ihcr. 
require  rei)elition  or  the  sac  nuiy  be  excised.  Occasionally  suppurs 
tion  results,  necessitating  free  incision  of  the  sac. 

Exa'sidn  of  the  sac  is  apjjlicahle  to  cases  in  which  injection  to 
to  produce  a  cure,  or  the  sac  wall  is  dense  and  thickened.  Tlx 
strictest  antiseptic  precautions  must  of  course  be  adopted.  The 
sac  is  laid  open  and  the  redundant  portion  is  carefully  isolated  and 
cut  away,  the  surface  of  that  which  is  left  being  swahl>ed  over  with 
carbolic  acid  and  glycerine.  The  cut  edges  of  the  sac  arc  then 
carefully  united  with  chromic  gut  and  the  skin  wound  is  closed,  Ub 
lower  part  being  drained  for  a  few  days. 

Healing  should  be  complete  in  a  week,  and  the  patient,  wearinj 
a  suspender,  may  get  about  by  tlie  tenth 
day. 

ENCYSTED    HYDROCELE    OF    THK    TESTIS 
AND    EPIDIDYMIS 

Anatomy.  —  Encysted  hydrocele  is  « 
very  rare  condition  of  the  testis,  but  it  a 
not  uncommon  in  connection  with  the 
epididymis.  In  the  former  situation  the 
cyst  is  quite  small  and  is  situated  doK 
beneath  the  tunica  albuginea  ;  it  prob3W» 
arises  by  dilatation  of  a  tubule.  Encysted 
hydrocele  of  the  epididymis  may  arise  ia 
one  of  the  following  ways  : — 

(i)  By  dilatation  of  the  hydatid  erf 
Moryagni,  which  is  a  remnant  of  the  MuUcfiafl 
duct.  It  forms  a  small  pedunculated  nrs 
about  the  size  of  a  currant  (under  nonnal 
^**^TS*~AT^^a^iS!r*''tbi  conditions)  situated  at  the  free  extremity  d 
t«*iicw,  which  u  *o  di*.  the  globus  major  between  it  and  the  tesiick. 

pl.-u:eo  ny  It  tlLBt  it» anterior  t     \       %         x.  i*.       r   jm 

cdt;cu  directed  downwards         (z)  As  the  result  ol  dilatation  or  rupcore 
JfrH^ftUA'Smx^"  o*"a  tubule  of  the  rete  testis. 

(3}  By  dilatation  of  a  tubule  of  the 
epididymis,  especially  in  those  in  advancing  life  (Fig.  1S4);  Such 
cysts  are  considered  by  some  as  analo^jous  to  lljc  involution  cysts 
uf  the  breast  (p.  671). 
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(4)  By  dilatation  of  the  organ  of  Giraldi^s  which  is  a  remnnnt  of 
the  Wolffian  botJy»  and  consists  of  several  convoluted  tuijes  lined 
with  ciliated  epithelium  which 
are  situated  in  front  of  the 
cord  close  to  the  globus  major. 

(s)  By  dilatation  of  ?he  vas 
aberrans  of  1  taller.  This  is  a 
closely  convoluted  coiled  tube 
about  a  foot  in  length,  which 
is  connected  with  the  lower 
end  of  the  epididymis,  and 
lies  between  it  and  the  vas 
deferens. 

(6)  By  dilatation  of  the 
lymph  spaces. 

An  encysted  hydrocele 
contains  fluid  which  varies  in 
a  ppearance  and  com  position 
accord  ing  to  its  mode  of  origin. 
'I'lnis  the  lluid  may  be  clear 
and  serous  or  opalescent  and 
milky  and  contain  living  and 
dead    spermatozoa    (sjxmmto-   Fic.  tS4.-Reicni«»  o^f  in  ih*  «pidui>-mU 

Sig'ns. — Enc)'sted    hydroceles  grow  very  slowly  without  pain 

and  are  usually  discovered  accidentally.  They  rarely  attain  a  size 
larger  than  that  of  a  wahiut ;  the  largest  originate  in  connection  with 
the  globus  major.  A  sudden  increase  in  size  may  result  from  injury 
causing  hemorrhage  into  the  c^%K  {tncysUd  htrmnUnelf).  The  cyst 
is  usually  very  lense,  and  hence  may  appear  to  be  solid ;  as  a 
rule  it  is  translucent.  It  moves  with  the  testis  gnd  cord»  but  not 
independently  of  them.  If  the  cyst  is  muliilocular  it  may  be  irregular 
in  outline^  but  it  is  usually  rounded  or  ovoid. 

Treatment — If  the  cyst  is  small  and  causes  no  inconvenience, 
no  treatment  is  really  necessary. 

If  a  radical  cure  is  undertaken  the  choice  lies  between  tapping 
and  injection  or  antiseptic  incision.  Injection  is  performed  in  the 
same  way  as  for  hydrocele  of  the  tunica  vaginalis,  but  the  fluid 
should  be  about  half  the  strength  recommended  to  be  used  for  that 
condition  (p.  627).  Tiiis  method  of  treatment  is  very  uncertain,  and 
should  it  fail  antiseptic  incision  must  be  resorted  to  ;  when  the  fluid 
has  been  evacuated  the  interior  of  the  cyst  should  be  swabbed  over 
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with  carbolic  glycerine  solution  and  the  wound  closed-  If  the  sac 
is  large  part  of  it  may  be  removed  with  advantage,  and  dniaagi: 
may  be  employed  for  a  few  days. 


H-EMATOCELE    OF   THE   TUNICA    VAGINAUS 

Causes. — An  effusion  of  blood  into  the  sac  of  the  tunka 
vaginalis  is  almost  invariably  due  to  injury,  but  it  may  occasioniDf 
occur  spontaneously,  as  iu  haemophilia,  scurvy,  and  similar  condrtioni, 
and  also  in  as&ot  iaiion  with  malignant  disease  of  the  testicle 

Some  are  of  opinion  that  ha^matocelc  is  always  preceded  \n 
inflammation  of  the  tunica  vaginalis,  resulting  in  the  formation  of&Iic 
vascular  membranes  which  are  the  source  of  profuse  bleeding  cref 
on  slight  injury  [hivmorrhasic  vitgifiaiitis) ;  this  view,  similar  to  tbii 
held  with  regard  to  the  blood  cysts  of  the  cerebral  membranes,  a 
undoubtedly  supported  by  facts  in  many  cases,  but  not  in  all 
Ha;motocele  is  met  with  in  association  with  hydrocele,  and  maybe 
caused  by  injury  of  a  vessel  during  ta[)ping  or  by  its  rupture  afia 
the  withdrawal  of  the  fluid  ;  it  may  also  be  due  to  a  blow. 

Hxmatocele  is  extremely  rare  in  the  young. 

Morbid  anatomy. — The  condition  of  the  blood  varies  with 
the  age  of  'he  liu;matocele  and  the  rapidity  of  its  formation.  S\ 
first  the  blood  is  fluid,  but  it  soon  coagulates  except  quite  m  the 
centre,  where  it  is  of  tarry  consistency  and  appearance  and  contaim 
a  considerable  quantity  of  cholesterine.  The  outermost  portion  of 
the  clot  may,  especially  if  the  effusion  took  place  slowly,  be  dis- 
tinctly laminated  so  as  to  resemble  that  met  with  in  an  aneuri^nu) 
sac  As  coagulation  of  the  blood  takes  place  some  of  the  ser^itD 
becomes  absorbed,  and  hence  the  swelling  becomes  smaller  and 
harder. 

The  tunica  vaginalis  becomes  thickened  by  chronic  inflaroroatioa. 
and  is  sometimes  lined  by  vascularised  false  membrane  ;  it  may  be 
calcareous.  The  thickening  may  be  so  great  that  the  swelling 
appears  to  be  solid.  Suppuration  of  the  sac  occasionally  occun. 
The  testicle  occupies  the  same  position  as  in  cases  of  hydrocele 
(see  p.  624).  and  may  undergo  atrophy  from  pressure. 

Sig'ns. — The  rapidity  with  which  the  effusion  occurs  varies 
with  circumstances  ;  it  may  be  very  slow  and  continue  for  a  con- 
siderable period,  or,  as  in  the  occurrence  of  bleeding  into  the 
already  distended  sac  of  a  hydrocele,  it  may  be  rapid. 

There  is  a  history  of  injury  quickly  followed  by  swelling  which 
gradually    increases    in    size    accompanied    by   considerable   \wsk 
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especially  if  the  injury  has  also  excited  orchitis.  The  scrotal  tissues 
may  also  have  been  bruised,  though  this  may  not  appear  for  some 
days.  The  swelling  is  limited  by  the  tunica  vaginalis  and  forms  a 
pyriform  or  rounded  tumour  which  masks  the  testicle,  the  prei^ence 
of  which  can,  however,  be  ascertained  by  the  sensation  given  to  the 
patient  when  it  is  pressed  upon  by  the  finger.  The  tumour  is 
heavy  and  opaque;  at  first  it  is  elastic  and  may  distinctly  fluctuate, 
but  as  the  blood  coagulates  it  becomes  denser,  harder,  and  somewhat 
smallcT.     The  cord  is  not  affected. 

Diagnosis.  —  The  general  diagnosis  is  the  same  as  that  for 
hydrocele,  from  which  hematocele  may  be  distinguished  by  the 
history  of  an  injury  rapidly  succeeded  by  swelHng,  by  the  more 
rounded  shape  of  the  tumour,  and  by  its  greater  weight  and  want  of 
Iranslucency.  In  old  cases,  especially  such  as  form  slowly,  the 
diagnosis  from  a  new  growth  of  the  testicle  may  be  extremely  difficult, 
for  in  both  cases  there  may  lie  a  traumatic  history ;  if  there  is  any 
doubt,  an  ex[)loratoTy  puncture  or  inrision  must  always  be  made 
before  casiralion  is  performed ;  if  a  haimatoceie  is  punctured,  dark 
altered  blood  will  escape  anil  the  flow  will  continue  for  some  time. 
Involvement  of  the  cord  is  in  favour  of  new  growth,  but  if  the 
patient  is  certain  that  the  enlargement  has  decreased  in  size  and 
become  harder  since  he  first  noticed  it,  the  diagnosis  of  hiematocele 
is  almost  certain. 

Treatment — With  the  onset  of  the  bleeding  the  patient  must 
be  kept  at  rest ;  the  scrotum  should  be  raised,  and  an  ice-bag 
continuously  :i[!plied.  The  bowels  must  be  opened  and  kept 
acting  by  saline  aperients.  If  the  effusion  is  small  in  quantity 
absorption  may  gradually  ensue  and  may  be  more  or  less  complete, 
but  should  this  not  occur  the  fluid  part  of  the  blood  may  be  drawn 
off  through  a  trocar.  This  must  not,  howe%'er,  be  done  during  the 
early  stages  of  the  trouble,  for  if  the  vessel  from  which  the  bleeding 
took  place  is  not  obliterated,  it  will,  on  removal  of  the  pressure 
which  the  cfl!*uscd  blood  exercises  upon  it,  bleed  afresh.  If 
absorption  does  not  occur  and  tapping  is  not  followed  by  cure, 
antiseptic  incisitm  and  evacuation  of  the  clot  and  false  membranes, 
if  any  are  present,  is  the  appropriate  treatment.  In  old-standing 
c^ses,  esiwcially  if  the  walls  are  much  thickened,  calcareous,  and 
lined  by  tough  false  membrane,  and  if  the  testis  is  atrophied,  castra- 
tion should  be  performed. 

Suppuration  is  accompanied  by  all  the  local  and  constitutional 
signs  of  acute  abscess  and  must  be  treated  on  the  same  hnes,  the 
blood  clot  being  turned  out  after  incision  of  the  sac. 
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ENCYSTED   H^EMATOCELE   OF   THE   TESTICLE    AND    EPIPIDYMIS 

This  condition  is  due  to  haemorrhage  into  an  encysted  hydroc^ 
as  the  result  of  injury.  If  the  existence  of  the  hydrocele  was  knowo 
the  patient  will  be  in  a  position  to  state  that  after  the  injury  B 
suddenly  increased  in  size.  Encysted  hEcmatoceles  occasionaJh 
assume  a  large  size  and  may  more  or  less  conceal  the  testicle  whidi 
lies  in  front  of  the  tumour. 

Treatment.— The  treatment  is  the  same  as  for  hsematocele  (ri 
the  tunica  vaginalis. 


PARENCHYMATOUS    H^EMATOCELE    OF    THE    TESTICLE 

This  is  an  extremely  rare  condition  and  consists  in  haemorrhajK 
into  the  body  of  the  testicle  as  the  result  of  injury.  The  patient  b 
seized  with  sudden  acute  pain  and  the  testicle  enlarges  so  thai  the 
case  may  superficially  resemble  one  of  orchitis  ;  but  the  absence  o( 
temperature  and  constitutional  symptoms  and  the  history  of  injury 
will  serve  to  confirm  the  diagnosis.  Fluctuation  cannot  be  delected, 
but  an  exploratory  puncture  will  draw  off  fluid  blood.  Unde 
treatment  by  rest  and  ice  absori>lion  usually  occurs,  but  U  ibc 
haemorrhage  is  large  or  suppuration  occurs  so  that  the  testidc 
becomes  disorganised,  castration  is  indicated. 


i 


TUMOURS   OF  THE   TESTICLE 

Innocent  connect ive-lissue  tumours  of  the  testicle  arc  very  rare; 
fibromata  and  enchoadromata  are  occasionally  met  with.  Fibro- 
mata may  originate  in  the  tunica  albuginea  and  only  implicate  the 
testicle  by  pressure,  or  they  may  grow  in  connection  with  the  rde 
testis  ;  sometimes  they  are  mixed  with  unstriped  muscular  tissue. 

Pure  enchondroma  is  very  rare,  and  may  be  preceded  by  some 
distinct  injury.  Virchow  considers  that  the  cartilage  growth  is  the 
outcome  of  some  formative  process  analogous  to  the  formation  d 
callus,  and  arising  in  consequence  of  some  antecedent  inflammation. 
Mixed  cartilaginous  tumours  are  more  frequently  met  with,  and  wiD 
be  referred  to  in  connection  with  sarcoma  and  cystic  disease. 

Sig^ns. — Innocent  tumours  of  the  testicle  grow  very  slowly  aod 
painlessly.  They  do  not  afTect  the  cord  or  skin,  nor  do  ihev  pro- 
duce secondary  deposits.  The  outline  is  at  first  smooth  and  unifortn, 
but  may  become  bossy.     The  growth  is  very  heavy. 

Treatment — Castration  is  the  only  available  treatmenL 
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CTSriC   DISEASE   OF   THE  TESTICLE 

The  term  cystic  disease  of  the  testicle  is  applied  to  pathological 
conditions  of  the  organ  not  by  any  means  always  identical  or  running 
the  same  clinical  course^  but  always  associated  with  the  devclopnn.nt 
of  cysts.  Eve  describes  two  varieties — cystic  fibroma  and  cystic 
sarcoma — between  which,  however^  there  may  be  inteimediary 
forms  of  i;;rowlh,  and  in  ihis  respect  the  conditions  may  be  some- 
what aptly  compared  with  those  tumours  of  t!ie  breast  in  whitli 
filirous,  sarcomatous,  and  glandular  elements  may  be  combined 
with   cysts  (Fig.    185),  so  that   many  diiTereni   tumours  will  resuli 

(p-  677)- 

These  tumours  originate  in  the  rete  testis  and  gradually  flatten 
out  and  compress  the  body  of  the  testicle  in  front  of  ihem.  Eve 
thinks  that  the  cysts  and  epithelial 
overgrowth  owe  their  origin  to 
persistent  rudiments  of  the 
Wolffian  body.  The  cysis  may 
also  arise  by  dilatation  of  the 
tubules  or  of  the  lymphatics. 

Simple  cystic  fibroma. — 
This  form  is  chiefiy  comiKJbed  of 
rounded,  oval,  or  polyhedral  cysts 
which  may  intercommunicate  and 
are  separated  by  a  varying^  usually 
small,  amount  of  fibrous  tissue  in 
which  islands  of  embryonic  carti- 
lage are  sometimes  seen.  The 
cysts  are  lined  by  columnar 
ejjilhelium  which  may  be  ciliated; 
the  cells  may  be  in  several  layers, 
ami  as  the  epithelium  multiplies 
and  desquamates  the  cysts  may 
become  filled  with  the  cell  masses 
which  have  a  ]«enrly  appearance. 
The  cysts  which  arc  not  filled  by  ei>ilhelium  contain  serous  straw- 
coloured  or  glairy  chocolate  coloured  fluid  ;  the  brown  colour  is  due 
to  altered  blood.  The  tunics  of  the  testicle  are  usually  thickened, 
and  the  sac  of  the  tunica  vaginalis  may  be  more  or  less  obliterated 
by  adhesions,  or  it  may  contain  a  little  fluid. 

Signs.— f'ystic  fibroma  usually  occurs  in  {Nilients  between  thirty 
and  forty  years  of  age,  but  may  be  met  with  in  the  young  or  old. 


Fig. 


8$.— C^ntic  atlennma  of  ihc  ic«iU  (Ziegler) 
(frt*m  a  hvy  «t.  four  ;  iuuuimI  -dtc). 
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The  tumour  is  quite  innocent     The  growth   is   usually  slow,; 

less,  and  progressive;  ihe  leslicle  retains  its  normal  oval  outline 
rarely  attains  a  large  size.     The  cord  remains  unaffected  and 
secondary   deposits   in    tlie  glands.      The    patient's  | 
good.     It   sometimes   happens,   however,    thai 


are    no 


remains 


Flc.  166. — A  testis  mnch  enlarged  by  o*sdc  diseaae.     The  crowtb  coaitoB  of  a 
nuMl  or  which  are  minute,  tiui  sitme  are  a  third  of  an  in<h  in  Humder.     Tke 
contained  k  c)cu,  nearly  cukiurlnw,  ftltgbdy  albuminous  tliitii.     Sume  were  found 
opntue,  soft,  ctirdy  mailer.     The  vtroma  wa^  rii'h  in  ill -<1  eve  loped  <'nnnertiv«-^ti 
round  and  spjndte  celli  bciog  thickly  Kattcrod  throui{bouc  iL    Cartilage  w. 
met  with  (JacoUuii). 


I 


fibroma    develops    malignant    features    and    assumes    tb( 
characters  of  cystic  sarcoma. 

The   diagnosis    presents   difficulties  and  must  be    ma 
simple  or  syphilitic  chronic  orchitis,  from  vaginal  hsematocej 
from  other  tumours  of  the  testicle  (p.  631). 

Cystic   sarcoma. — The  essential   structure  of  this   focj 
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growth  is  similar  to  that  just  described*  but  the  fibrous  tissue  is  more 
or  less  mixed  with  sarcomatous  elements,  and  in  many  specimens 
myxomatous  and  unstriped  muscular  tissue,  glandular  structure,  and 
embryonic  cartilage  are  also  found,  so  thai  a  tumour  of  very  mixed 
features,  similar  to  that  met  with  in  the  parotid  gland,  results.  The 
cysts  contain  inlracystic  growths  similar  to  those  met  with  in  cystic 
sarcoma  of  the  breast.  These  tumours  lend  to  invade  the  cord  and 
reproduce  themselves  in  the  iliac  glands. 

Signs. — 'Ihe  growth  of  cystic  sarcoma  is  comparatively  rapid, 
and  as  the  tumour  increases  in  size  it  may  become  irregular  on  the 
surface.  The  cord  is  at  first  unaffected,  but  the  growth  soon  invades 
its  structures.  If  the  iliac  glands  are  involved  there  may  be  pain  on 
pressure  in  the  in^uina!  region,  and  perhaps  some  oedema  of  the  leg. 
The  general  diagnosis  is  similar  to  that  of  malignant  disease  of  the 
testicle  (p.  636). 

Treatment  of  cystic  testicle. — Cystic  disease  of  the  testicle 
calls  for  immediate  castration* 


DERMOIDS   OP   THE  TESTICLE   AND   SCROTUM 

Dermoid  tumours  may  originate  in  the  body  of  the  testicle  or 
outside  it  in  the  scrotal  tissues  ;  in  the  Litter  case  the  testicle  may 
be  unaffected,  but  as  the  tumour  grows  it  may  implicate  the  tunics 
and  perhaps  the  body. 

Dermoids  originating  in  the  testicle  may  be  due  to  foetal  inclu- 
sion, or  according  to  somCj  to  parthenogenesis.  These  tumours 
present  the  usual  characters  of  dermoids  met  with  elsewhere ;  they 
are  sometimes  spontaneously  cured  by  suppuration. 

Diagnosis. — The  diagnosis  of  these  growths  is  usually  only 
arrived  at  by  aseptic  incision.  Ahhough  congenital  in  origin  the 
tumour  may  not  make  its  appearance  until  the  age  of,  or  after 
puberty,  and  sometimes  its  growth  appears  to  be  connected  with 
injury  or  inflammation. 

The  tumour  grows  slowly  and  painlessly  unless  inflammation 
and  suppuration  set  in.  The  consistency  varies,  and  may  do  so  at 
diflerent  parts  of  the  tumour. 

Treatment — Scrotal  dermoids  may  be  enucleated  or  laid  open 
and  shari>s[jooned. 

Dermoids  growing  in  the  body  of  the  testicle  or  involving  it  by 
extension  from  the  scrotum  necessitate  castration  ;  but  if  they  are 
small,  incision  and  shar[>spooning  may  first  be  tried. 
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MALIGNANT    TVMOUKS CARCINOMA     AND    SARCOMA 


out 


Malignant  disease  of  the  testicle  usually  occurs  during  the  vac 
active  period  of  sexual  life,  viz.  between  twenty-five  and  fonj-ht 
years  of  age  Sarcoma  is  sometimes  met  with  in  qjite  yt«2( 
chililren.  It  may  occur  in  connection  with  an  undescrsdei 
testicle,  and  the  diagnosis  of  the  condition  may  then  be  ztXeaid 
with  consiilt-riil'le  ditTicuUy. 

Soft  g:landular  cancer  is  the  most  common  variety,  but  pOR 
sarcoma  or  mixed  sarcoma  is  sometimes  met  with.  The  tf- 
coinata  originate  in  the  intertubular  connective  tissue  of  the  RSt 
testis,  but  carcinoma  primarily  affects  the  tiibules.  In  their  geaos 
appearance,  clinical  history,  and  treatment  the  varieties  of  milijBi* 
disease  are  praoiic.dly  identical,  the  distinguishing  features  of  ©rf 
being  determined  by  microscopic  examination.  These  timwm 
rapidly  invade  the  whole  organ ;  they  spread  along  the  epididiva 
and  cord,  involve  the  skin  and  fungate  on  the  surface,  an.!  artefl 
the  iliac  and  lumbar  glands  so  early  that  secondary  dejKjsirs  in  thsst 
parts  are  usually  present  when  the  case  is  first  seen.  As  the  dwast 
advances  the  sac  of  the  tunica  vaginalis  becomes  more  or  lai 
oMiterated  or  may  be  partially  distended  with  fluid  which  ts  ofto 
bloody.  M.ilignant  tumours  are  very  vascular,  and  ha:morrh^ 
cysts  may  form  in  their  interior ;  cysts  due  to  degeneration  may  Ab» 
be  present.  Some  forms  of  cystic  disease  of  the  testicle  are  sapc©- 
matous,  ani^l  hence  arc  properly  classed  with  malignant  tumours  (<« 
p.  63^).  The  true  testicle  substance  is  gradually  replaced  by  ihc 
growth  and  no  trace  of  it  may  be  present 

Sig^ns. — M;ilignanl  disease  of  the  testicle  proceeds  rapidly  and 
aflfects  the  i>elvic  glands  early.  At  first  the  testicle  is  svramctrial 
in  outline  and  retains  very  much  its  normal  shai)e,  but  as  the  tumimr 
grows  and  invades  the  tunics  and  tissue  of  the  dartos  the  outline 
may  become  irregular.  In  its  early  stages  at  least  the  disease  i* 
unaccompanied  by  pain,  although  there  may  be  some  sense  of  weight 
and  dragging  along  the  cord  and  in  the  loins;  later  on  the  mm 
may  be  neuralgic  and  severe. 

The  enlargement  may  be  increased  by  fluid  in  the  tunici 
vaginalis,  but  this  is  always  small  in  amount  and  on  account  of  iis 
aduiixiure  with  blood  may  not  be  translucent,  even  if  there  be 
sufficient  for  this  test  to  be  apjilicd. 

A  mali-jnant  growth  is  usually  soft  and  may  convey  a  sense  of 
fluctuation,  but  occasionally  it  is  liard  and  dense;  the  mass  feels 
heavy  and  drags  on   the  cord,  which   is    enlarged   by   i!s   gradu&l 
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invasion  by  the  growth.     It  sometimes   happens   that  the  tumour 
suddenly   increases  in    size,   with   considerable    pain,   owing   to   an 
I     effusion  of  blood  into  its  substance. 

I  When  the  growth  invades  the  dartos  the  skin  becomes  adherent 

It  and  is  finally  destroyed,  the  tumour  then  fungates  on  the  surface 
J  and  forms  a  foul,  sloughy,  and  bleeding  mass  {Juttgus  futmahuia). 
t'  When  the  skin  is  affected  tlie  inguinal  glands  may  be  tlie  seat  of 
i  secondary  deposits.  Enlargement  of  the  iliac  glands  is  to  be  sus- 
I  pected  if  the  patient  complains  of  pain  on  palpation  of  the  iliac 
I  region,  and  especially  if  there  is  cedema  of  the  leg  from  pressure  on 
\  the  iliac  veins.  Although  the  general  health  is  at  fir'^t  unaffected 
I  the  patient  rapidly  shows  evidence  of  its  impairment,  and  there  may 
\  also  be  sij^ns  of  secondary  deposits  in  the  lungs  and  viscera. 
I  Diagnosis. — Simple  or  syphilitic  inflammation  of  the  testicle 

I  may  be  confounded  with  new  growth,  but  in  these  conditions  the 
I  history,  the  slow  progress  of  the  enlargement,  and  the  immunity  of 
I  the  epididymis  and  cord  and  lymphatic  glands  are  diagnostic 
I  features,  'J'he  effect  of  the  administration  of  iodides  will  also  be  of 
i      assistance. 

I  Tubercular  epididymitis    can   hardly   be   mistalcen    for  tumour 

I      provided  a  careful  examination  be  made. 

The  greatest  difficulty  may  sometimes  occur  in  differentiating 
between  haimatocele  and  new  growth  (see  p.  631 ),  and  when 
such  difficulty  arises  the  diagnosis  must  be  cleared  up  by  an  aseptic 
incision  ))cfore  castration  is  proceeded  with. 

Prognosis. — Malignant  disease  of  the  testicle  is  an  extremely 
serious  malady  in  view  of  the  rapidity  with  which  secondary  mani- 
festations appear  in  the  iliac  and  lumbar  glands,  and  the  im- 
possibility of  completely  removing  the  disease  when  this  has 
occurred. 

Treatment. — Immediate  castration  is  necessary;  care  must  be 
taken  that  the  cord  is  divided  well  above  the  disease.  If  the  tumour 
has  already  fungated  there  is  no  hope  of  saving  the  patient's  life  by 
the  operation,  but  it  may,  nevertheless,  be  performed  with  the  view  of 
removing  a  foul,  sloughy,  and  bleeding  mass,  and  thereby  materially 
diminishing  the  pain  and  suffering  of  his  remaining  days. 

CASTRATION 

L  The  operation  of  castration  is  thus  performed  : — 

I  The    parts   having    been    shaved    and    properly   cleansed   the 

surgeon,   holding  the   scrotum   in   one  hand,  makes   the   diseased 


I 


638 


MANUAL  OF  SURGERY 


nd  qM 


testicle  project  well   under  the  slcin,  and   entering    the  knife  ji 
below  the  external  abdominal  ring  cuts  downwards   to   the  end 
the  scrotum.     By  a  few  touches  of  the  knife  the  cord  and  lesti 
are  quickly  defined.     These  are  then  separated    from   the  scrotal 
tissues  by  means  of  the  fingers,  and  any  bleeding  vessels  are  secured 
The  cord  is  now  secured  well  above  the  disease,  and  if  this,  as  nut 
be  the  case  in  malignant  or  tubercular  disease,  extends  high  up^  the 
incision  must  be  prolonged  upwards,  and  the  inguinal  canal  opened' 
so  that  the  cord  can  be  secured  above  the  mischieC      During  Uiisi 
procedure  care  must  be  taken  not  to  damage  the  deep  epigastric 
artery.      If  the   cord  is   quite  small  it  may  be  encircled   with  ooel 
ligature,    but    if  large  it  must  be   transfixed    and  tied    with  stoJti 
aseptic  silk  in  two  halves,  or  each  vessel  may  be  separately  secured' 
The  cord  should  be  divided  with  scissors  about  half  an  inch  beyond] 
the  ligature,  and  if  the  canal  has  been  opened  this  should  be  dosed' 
with  chromic  gut  or  kangaroo  tendon.     If  the  disease  necessitating^ 
castration  has  implicated  the  skin  the  involved  portion   should  be 
removed  with  the  testicle,     WTien  all  vessels  have  l>een   tied  the 
skin  wound  must  be  carefully  united  with  horse-hair,  a   small  drain 
being  placed  at  its  lower  end     In  bringing  the  edges  together  cart 
is  needed  to  secure  proper  approximation  owing   to  the  great  icn-^ 
dency  of  the  scrotal  skin  to  curl  inwards.     An  antiseptic  dre$sing.fl 
is  applied,  and  may  remain  untouched  for  a  week,  when  the  wound 
will  be  found  practically  healed. 

The  operation  of  castration  is  occasionally  followed  by  cerebral 
symptoms  and  temporary  mania.  This  is  especially  so  when  both 
tesucles  have  been  removed  in  elderly  men  (see  p.  571). 


Diseases  of  the  Spermatic  Cord 


VARICOCELE 
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A  varicose  condition  of  the  veins  of  the  pampiniform  plexus  is 
known  as  varicocele. 

Causes. — Varicocele  is  usually  met  with  in  youths  and  your 
men,  and  affects  the  left  side  much  more  commonly  than  the  right 

Varicoceles  coming  under  the  observation  of  surgeons  are  vcrj^ 
common,  but  in  addition  many  suflTer  from  the  complaint  who  never  I 
require  treatment  either  because  they  are  ignorant  of  its  existence 
because  it  causes  no  pain  or  inconvenience.  Of  the  various  causes] 
given  for  the  production  of  varicocele  it  seems  very  doubtful 
many  of  them  have  any  real  causative  effect.     Thus  the  influence  of  ^ 
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the  pressure  exercised  by  the  sigmoid  flexure,  the  angle  of  junction 
of  the  left  renal  and  loft  spermatic  veins,  sexual  indulgence,  and 
other  causes  have  probably  been  much  exaggerated.  The  length  of 
the  veins,  their  loose  surroundings  and  varying  states  of  distension 
are  doubtless  predisposing  causes,  but  it  is  highly  probable  that  the 
development  of  varicocele  is  due  in  the  raain  to  a  congenital  pre- 
disposition and  a  condition 
of  the  veins  analogous  to 
venous  nxvus. 

Morbid  anatomy. — 
The  changes  characteristic 
of  varicocele  are  most 
marked  low  down  near  the 
epididymis,  gradually  be- 
coming less  so  towards  the 
exteni:il  ahdominal  ring.and 
rarely  involving  the  vessels 
higher  than  this  point.  The 
veins  arc  thickened,  dilated, 
anti  thrown  into  long  sinu- 
ous folds  ;  ihey  also  appear 
to  be,  and  frequently  are, 
more  numerous  than 
normal  This  is  panly 
owing  to  their  distended 
stale  bringing  into  promi- 
nence veins  which  are 
normally  quite  small.  The 
efTeot  of  tiic  altered  venous 
circulation  on  the  tesiiclc  is 
practically  ////,  but  in  rare 
cases  it  is  somewhat  softer 
than  natural,  and  may  even  undergo  atrophy, 
thrombosis  is  very  rare. 

As  a  consequence  of  injury  a  vein  or  veins  may  rupture,  and 
profuse  bleeding  into  the  loose  cellular  tissue  results  (scrotai 
hiematoccU^  p.  605). 

Stg'ns. — A  varicocele  forms  a  pendulous,  rompressible,  worm- 
like mass  in  connection  with  the  cord.  There  may  be  a  distinct 
impulse  on  coughing.  It  is  larger  at  the  testicle  than  higher  up, 
and  ceases  at  the  ring.  The  scrotum  is  lax  and  elongated,  and  the 
coiled   veins  can   be  plainly  seen   beneath   the   skin.      When  the 


Fig.  187.— VAficoaile  (FollinX 
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patient  lies  down,  especially  if  the  scrotum  be  raised,  the  engorpsc^ 
of  the  veins  is  relieved,  and  the  swelling  becomes  much  less  jx. 
minent,  but  it  at  once  returns  when  he  stands,  even  aitboci£hEae 
finger  be  ])laced  over  the  abdominal  rin^.  The  signs  of  vxricoctk 
are  especially  marked  after  violent  exercise  and  in  hot  weather,  £b:t 
the  engorgement  of  the  veins  is  greater  and  the  tissues  of  the  scpXix. 
are  more  relaxed  Pain  is  usually  absent,  but  the  patient,  CApcdily 
after  exercise  or  long  standing,  often  complains  of  a  di«ggjm 
sensation  in  the  cord  and  round  the  loins.  Sometimes  tboc  a 
well-marked  neuralgia.  Seminal  emissions  may  be  frequent,  inS 
exercise  a  depressing  influence  on  the  jiatient,  who  is  occasiortiln 
the  subject  of  sexual  hypochondriasis  and  fits  of  depression  amountro^ 
even  to  melancholia. 

Treatment. — When  it  is  decided  not  to  effect  a  radical  cot 
by  operation  the  patient  should  be  advised  to  wear  a  su5peflidcf;» 
that  the  veins  may  be  supported.  His  bowels  must  be  reguUlcd 
and  he  should  be  directed  to  lead  a  regular  life  and  take  a  jmpi' 
amount  of  exercise.  Cold  douching  to  the  loins  and  scroCom  fii 
be  beneficial. 

Operation. — Ulien  a  varicocele  is  large  and  is  causing  tie 
patient  inconvenience,  when  he  has  decided  pain,  frequent  noctumil 
emissions,  or  when  his  thoughts  continually  dwell  upon  the  Icoil 
condition,  and  especially  if  there  is  evidence  of  impaired  nuintxfl 
of  the  testicle,  a  curative  oi>eration  should  be  undertaken.  Patients 
with  varicocele  are  debarred  from  entry  to  the  public  servitn. 
because  the  condition  may,  especially  in  hot  climates,  unfit  thc» 
for  their  duties,  and,  moreover,  may  be  used  as  an  excuse  for  "gomj 
sick"  unnecessarily,  therefore  the  radical  cure  must  be  undenaken 
on  all  wlio  wish  to  enter  the  navy  or  army.  The  operation  i^  thtis 
performed  : — 

An  incision  al>out  an  inch  and  a  half  long  is  made  in  the 
scrotum  just  behiw  the  external  ring.  The  cord  is  exposed,  and  ibc 
coverings  being  (reeled  off  it,  the  vas  is  separated  and  the  veins  an 
isolated.  The  bundle  of  veins  is  then  ligatured  with  silk  or  kangaroo 
tendon  close  to  the  external  ring,  and  again  close  to  the  testis,  the 
varicocele  being  drawn  up  into  the  wound  for  this  purpose.  The 
portion  between  the  ligatu-es  is  then  excised  about  half  an  inch 
beyond  earh  ligature.  The  two  stumps  are  next  accurately  stitched 
together  with  silk,  kangaroo  tendon,  or  chromic  gut,  so  that  the  cord 
is  thereby  shortened  and  the  testis  is  drawn  up.  The  wound  is 
dried  and  united  with  horse-hair,  a  small  pari  being  left  open  below 
to  allow  scrum  to  escape: 
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The  dressing  may  remain  untouched  for  ten  days  (provided 
there  is  no  rise  of  temf)erature),  when  the  wound  will  be  found 
healed,  and  the  patient  may  be  allowed  up  at  the  end  of  a  fortnight) 
but  should  wear  a  suspender. 

It  is  by  no  means  unusual  after  this  operation  for  the  patient  to 
complain  of  pain  in  the  back,  which  may  be  very  severe,  but  usually 
passes  off  in  a  couple  of  days. 

Epididymitis  occasionally  occurs,  especially  if  the  vas  has  been 
rouglily  separated  from  the  veins  or  the  testicle  has  been  manipulated. 
Under  modern  treatment  cellulitis  and  phlebitis  ought  never  to 
occur,  but  should  this  unfortunately  result  sloughing  of  the  scrotum 
and  pulmonary  infarcts  may  be  occasioned,  and  a  fatal  termination 
ensue. 

ENCYSTED    HYDROCELE   OF   THE   CORD 

Encysted  hydrocele  of  the  cord  is  nearly  always  due  to  the 
dilatation  of  a  portion  of  the  processus  ad  testem  which  has  not 
been  obliterated.  A  similar  condition  may  occur  in  women  in 
connection  with  the  canal  of  Nuck  (p.  646), 

Encysted  hydrocele  may  also  arise  by  dilatation  of  the  lymph 
spaces.  The  cysts  which  originate  in  connection  with  the  organ  of 
Girald^s  are  described  with  encysted  hydrocele  of  the  epididymis 
(see  p.  628). 

Sig^ns. — The  condition  is  usually  met  with  in  childhood  or 
youth.  There  is  an  oval  or  rounded  fluctuating  tumour  which  is 
clearly  defined,  and  smooth  on  the  surface;  it  is  in  connection 
with  the  cord,  as  may  be  demonstrated  by  the  fact  that  it  can  be 
moved  with  the  cord  but  not  independently  of  it,  hence  if  the  testis 
be  free  the  tumour  may  be  pushed  up  into  the  inguinal  canal  and 
so  simulate  hernia,  but  this  becomes  impossible  as  soon  as  the  testis 
is  held  steady  by  one  hand.  If  the  cyst  is  lower  down  the  freedom 
of  the  ring  is  easily  ascertained.  It  is  quite  painless,  and  in  the 
majority  of  cases  is  translucent,  and  lies  close  to  the  external  ring. 

Treatment — Acupuncture  may  be  practised  with  success  in 
young  children.  In  older  patients  the  cyst  should  be  removed  by 
dissection,  the  opportunity  being  taken  to  suture  the  ring  if  it  is 
enlarged.  Cure  may  also  be  effected  by  aseptic  incision  and 
drainage. 

DIFFUSE    HYDROCELE    OF    THE    CORD 

From  unknown  causes  serous  fluid  may  be  effused  in  consider- 
able quantity  beneath  the  connective-tissue  sheath  of  the  cord,  and 
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give  rise  to  a  cylindrical  swelling  nlong  it,  but  distinct  from 
testicle  and  epididymis.  The  tumour  is  quite  uniform,  smooth, 
painless,  has  no  impulse  like  a  hernia,  and  cajinot  be  reduced 

tlie  abdomen.      The  condition  is  very  m 
If  ahsorjnion  does  not   occur  cure  may 
etTected  by  aseptic  incision  and  draino^ 


ENCYSTED   HEMATOCELE    OF   THE  CORD 

This  condition,  like  the  encysted  hxr 
tocele  of  the  testis  and  epididymis,  is 
to  liiemorrhage  into  an  encysted  hydit 
As  a  consequence  of  injury  there  is  a  sue 
increase  in  the  size  of  the  swelling, 
some  pain  is  present  The  tumoiir  is  very 
tense  and  opaque. 

Treatment — The  treatment  is  that  ft 
hasmatoccle  of  the  tunica  vaginalis  (p.  631J 

DIFFUSE   HEMATOCELE    OF    THE    CORP 

Diffuse  hfemalocele  of  the  cord  is 
common  than  the  encysted  variety, 
results  from  injury.  The  onset  is  su< 
and  the  amount  of  hiemorrhage  may  be 
great  as  to  cause  the  patient  to  exhibil 
distinct  signs  of  loss  of  blood.  The  cord 
cannot  be  isolated,  and  allhouyh  the  blood 
may  extend  up  towards  the  abdomen,  so 
that  hernia   is  suspected,   the  mass  cann< 

be  reduced,  and  the  signs  of  strangulation  of  a  hernia  are  absent 
Treatment  is  conducted  on  the  same  lines  as  for  hcematocete' 

of  the  tunica  vaginalis.     Aseptic  incision  should  not  be  undei 

until  all  chance  of  absorption  has  passed. 


Flu.  1S8.— Encyiled  hnrmatoccls 
uf  (lie  cued  ((Jurlioji). 


I 


TUMOURS   OF   THE   COED 

Primary  tumours  of  the  spermatic  cord  are  rare,  but  it  becomes 

invaded  by  the  extension  of  malignant  growths  from  the  tcsticlc. 

rHm.iry  tumours  belong  to  the  connective  tissue  group,  but  of 
these  lipoma  is  the  only  one  which  need  be  specially  mentioned. 

These  fatty  growths  originate  from  the  subperitoneal  fat  to  whi( 
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t  they  are  connected   by  a  narrow  pedicle,  and   hence   they  clinically 

'  closely  rebenible  an   irrtducible  unienlal  hernia.     SiiuiUr  tumours 

r^  are  somciinies  found  in  the  inguinaJ  canals  of  women.     The  tumour 

^  is  ovoid   in  shape,    usually   uniform   in   outline,  and  occupies    the 

r  inguinal  canaL     It  is  irreducible,  but  like  encysted  hydrocele,  for 

L-  which   it   may   be    mistaken,   can    be    pushed   up   with    the    cord. 

I  Lipomata    occasiunally    become     myxomatous    and    may    develop 

b  sarcomatous  pro]icrties.      They  can  be  readily  removed,  but  in  so 

m  doing  care  should  be  taken  to  make  certain  that  the  centre  of  the 

I  supposed  tumour  does  not  contain  a  hernial  sac,  for  it  sometimes 

"  happens  that  the  subperitoneal   fatty  covering  of  a  hernial  sac  is 

^  much  increased  in  amount. 

Diffuse  lipoma  of  the  cord  is  sometimes  seen,  and  is  likely  to 

*•  be  mistaken  for  diffuse  hydrocele  or  haimatoccle. 


Diseases  of  the  Vesicul^  Seminales 
vesiculitis 

Causes. — Acute  or  chronic  vesiculitis  is  usually  due  to  gonor- 
rhcea,  and  occurs  in  connection  with  prostatic  inflammation.  It 
may  also  be  met  with  in  cases  of  stricture  of  the  urethra  or  in 
prostatic  disease  other  than  tliat  of  ganorrhceal  origin. 

Sig^ns. —  The  symptoms  of  vesiculitis  are  similar  to  those  of 
prostatic  inflammation,  and  arc  frequently  attributed  to  it.  Rectal 
examination  will  reveal  the  fact  that  the  vesiculse  are  enlarged  and 
tender,  and  they  can  be  felt  extending  upwards  from  the  prostate 
like  the  two  horns  of  a  crescent.  If  the  bladder  is  distended  during 
the  examination  the  condition  of  the  vesiculae  will  be  more  readily 
determined. 

Painful  and  frequent  erections  are  often  complained  of,  and  the 
patient  may  be  troubled  by  bloody  emissions  which  cause  consider- 
able pain.  In  the  acute  form  suppuration  may  result*  but  rarely 
does  so,  Shotild  it  do  so  an  abscess  forms  in  front  of  the  rectum, 
and  extends  upwards  and  towards  the  perineum.  Owing  to  the 
proximity  of  ihe  peritoneum,  upward  extension  of  the  matter  is  by 
no  means  unattended  by  danger. 

Chronic  vesiculitis  is  a  very  tedious  complaint,  and  is  at  the 
bottom  of  m.iny  cases  of  prolonged  gleet,  and  although  cure  will 
usually  result  in  time,  the  Ircaitnent  is  very  tedious  (p.  580). 
Chronic  inflammation  may  occasion  cystic  dilatation  of  the  vesicle, 
and  this  may  be  so  marked  that  a  definite  tumour  (not  to  be  mis- 
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taken  for  enlargement  of  the  prostate)  forms   between  the  bladiic 
and  rectum,  and  bul«;es  into  the  iierineum. 

Treatment— Treatment  must  be  conducted  on  the  same  Iir» 
as  for  anuloguus  conditiona  of  the  prostate.  If  abscess  fomu  t^ 
pus  must  be  evacuated  by  a  timely  incision  through  the  perinwa 
and  in  the  rare  event  of  an  appreciable  cyst  arising  in  chronic 
similar  treatment  is  necessary. 


TUBERCULAR   VESICULITIS 

The  vesiculae  seminalcs  arc  secondarily  affected  in  cases  ci 
tubercle  of  the  epididymis,  prostate  or  bladder.  Priiaary  tubcrcuij 
disease  is  very  rare. 

The  vesiculic  become  enlarged,  indurated,  bossy  in  outline,  ind 
tender.  If  the  patient  survives  long  enough  the  tubercular  materi 
softens  and  breaks  down  and  a  chronic  abscess  results,  but  this  a 
rare,  for  the  primary  condition  is  usually  fatal  before  it  can  tak; 
place.  Rectal  examination  will  show  that  the  prostate  is  simiUrir 
diseased. 

Treatment. — Tubercular  vesiculitis  rarely  calls  for  specs^ 
treatment  in  view  of  the  condition  of  the  patient  and  its  secon<is7 
nature.  If  an  abscess  forms  it  must  be  opened  through  the  peril 
aad  its  cavity  carefully  sliarp-spooned.  Excision  of  the  vcsi< 
has  been  successfully  practised,  but  its  applicability  must  be  a- 
tremely  rare. 


» 


li  CHAPTER   XXIX 

Surgical  Diseases  of  the  Female  Genital  Organs 

Diseases  of  the  Vagina  and  External  Organs 
OF  Generation 


PRURITUS 

Constant  itching  and  irritation  about  the  vulva  may  be  dependent 
upon  causes  which  cannot  be  ascertained.  It  often  occurs  from  the 
presence  of  pediculi,  or  as  the  result  of  an  irritating  vaginal  discharge 
or  eczema ;  morbid  conditions  of  the  urine,  especially  if  it  be 
ammoniacal  or  contains  sugar,  may  also  cause  the  affection.  Stone 
in  the  bladder  is  an  occasional  cause.  In  children  an  irritable  form 
of  vulvitis  may  be  excited  by  thread  worms  passing  from  the  anus. 
Pruritus  is  usually  met  with  in  elJerly  women,  and  may  be  so  severe 
that  the  patient  cannot  sleep  at  night  and  has  to  lead  a  life  of 
seclusion  during  the  day ;  constant  scratching  to  allay  the  irritation 
may  lead  to  considerable  inllammation.  The  cause  must  be  sought 
for  and  removed  ;  failing  the  discovery  of  any  local  cause  the  parts 
should  be  anointed  with  cocaine,  or  benzoic  acid  with  hnotine,  and 
scrupulous  cleanliness  mvist  be  observed.  Regulation  of  the  diet, 
especially  the  avoidance  of  stimulating  food  and  alcohol,  should  be 
prescribed, 

HVPERTROPHV ELEPHANTIASIS 

Hypertrophy  of  the  labia  majora,  nympha;,  and  clitoris  may  be 
coni;enital  uiid  is  frequently  seen  in  Negre:>ses.  Actjuired  hyper- 
trophy is  usually  dependent  on  long-continued  irritation  ;  the  labia 
are  sometimes  considerably  enlarged  by  syphilitic  inflammation. 
The  enlargement   is  caused  by  the  overgrowth   of  fibrous   tissue ; 


the  nymphae  am 
exposed  to  consi 
more  than  mucou 

Elephantiasi 
pendent  on  lymph: 
fibroid  overgrowth, 
clitoris  are  usually 
enlarged  and  hang 
The  vascularity  is  gi 

Treatment^ — If  > 
tion  is  a  serious  inc<: 
moved  ;  on  account  oi 
by  the  ihermo-cautery. 

INJ 


tefi* 


VtilTitis  and  vag^ 

to  the  presence  of  a  fore  i 
produces  pruritus:  in  m^ 

Little  children  in  wcp< 
■which  readily  pass  from  lh» 
of  the  mucous  membrane 
the  surgeon  should  receiv< 
violation  which  may  be  nm* 

Syphilis  may  attack  tl.i 
the  form  of  murous  tuhtr'  1 

Erysipelatous  inf1;i[iiii 

Noma  vulvae  has  been  t 

Gangrenous  vulvitis  << 
fevers.     Abscess  of  the  glanu 

p.  648). 

The  treatment  of  these 
sperinlly  de.iling  with  them. 

Fissures  of  the  vaginal  outlet  sometimes  cause  intense  pii 
during  copulation,  which  may  indeed  be  impossible.      Thev  may 
readily  cured  by  free  dilatation  as  in  the  similar  affection  of  theina 


,*non  \*  I 


vill  be  found  in  the  cb3i<f^ 


tumoi;rs 
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Lipoma  and  hydrocele  of  the  canal  of  Nuck  an 

sionally  found  in  the  labium  major.      Ihe  signs  are   very  simB^t 
Th^  tumour  gradually  and  painlessly  increases  in  size;   is  (nt^ 
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able,  circumscribed,  and  elastic,  and  may  sometimes  be  partially 

tcible  into  ihe  inguinal  nanal.      l',ij>omata  usually  originate  from 

subperitoneal  fat  with  which  they  are  connected  by  a  narrow 

cle    extending    up    through     the     ritiy.       Hydrocele     may     be 

slucent  or  distinctly  fluctuating,  and  if  the  abdominal  o[iening 

e  processus  is  not  obliterated  the  fluid  contents  can  be  reduced 

radual   pressure,    the    tumour    filling  again    when   the   [>atient 

up.     The  diagnosis  nuisi   be  made   from    inguinal   hernia. 

a  or  hydrocele  should  be  treated  by  removal. 

ibromata. — The  soft  fibroma  or  fibro-cellular  tumour  is  occa- 

y  met  with  growing  from  the  labium  m^ijor.      It  may  attain  a 

urge  size  and  become  pedunculated,   the  pedicle  in  course  of 

ing   much  elongated  by  traction.     These  tumours  are  very 

;  they  should  be  removed  by  dividing  the  pedicle  with  the 

,  the  vessels  {if  the  tumour  be  largo)  being  first  emptied  by 

sing  the  growth  by  the  elastic  bandage. 

oma  and  sarcoma  have  been  occasionally  met  with  in 

na,  and  should  be  removed  when  i:)ossibie. 

oma  is  sometimes  seen  in  the  labium  major  and  forms  a 

ted  tumour  like  a  fibroma ;  indeed  the  growths  are  usually 

OUS  polyptis  of  the  vagina  is  very  rare. 
S   is   occasionally   met   with   in   the  labium.      It  is  best 
excision. 

lomata  of  the  vulva  are  precisely  similar  to  those  met 
le  glans  penis,  and  usually  resuU  from  gonorrhcea.  They 
cry  large  and  form  a  mass  like  a  cauhtlowcr-head,  com- 
ing the  normal  configuration  of  the  pans  and  extending 
anus.  Ulceration  is  common  and  there  is  an  extremely 
rge  ;  considerable  pain  and  interference  vriih  locomotion 
1  The  warts,  whicli  are  strictly  limited  to  the  surface, 
removed  with  the  cautery. 
Squamous  epithelial  cancer  usually  begins  near  the  meatus 
nrius  or  round  the  clitoris  as  a  flattened  indurateil  papule,  whith 
:dily  ulcerates  and  spreads  in  all  directions.  The  patient  first 
iplains  of  intense  smarting  pain  on  micturition.  Examination 
tals  the  presence  of  an  indurated,  intensely  foul,  and  sloughing 
T  with  raised  hard  edges.  The  inguinal  glands  are  secondarily 
:ted,  and  as  the  disease  advances  it  may  spread  to  the  Madder, 
na,  or  rectum.  Primary  epithelioma  of  the  vagina  is  very  rare, 
mhed  in  extent  the  cancer  may  be  removed  by  knife  and  cautery, 
glands  being  also  dissected  away.     In  most  cases  the  disease 


tion  a  a 

mof  ed ;  ca  jcco«m  «f  the  free 

bf  the  tbevnO'Csmcty. 


I3in-AWAT0BT  AfTKCnOttS 

VuhrJtis  and  Taginitis  imf  be  <Itie  to  vmnt  of  d 
to  the  presence  of  a  forcigti  body*  or  to  some  local  icritaiioo  fw»J 
|iroi1iu:e«  pnimnt :  to  moR  cases  a  u  goooRhunl^l^^^K  «x4.  ti- 
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movable,  circumscribed,  and  elastic,  and  may  sometimes  be  partially 
reduciijle  into  ihe  inguinal  canal.  Uipomau  usually  originate  from 
the  subpcritoncnl  lat  with  which  they  arc  connected  by  a  narrow 
pedicle  extending  up  through  the  ring.  Hydrocele  may  be 
translucent  or  distinclly  fluctuating,  and  if  the  abiJoniinal  opening 
of  the  processus  is  not  obliterated  the  fluid  contents  can  be  reduced 
by  gradual  pressure,  the  tumour  filling  again  when  the  patient 
stands  up.  The  diagnosis  must  be  naiide  from  inguinal  hernia. 
Liptiiua  or  hydrocele  should  be  Ireuted  by  removal. 

Fibromata. — The  soft  fibroma  or  ftbrtj-cellubr  tumour  is  occa- 
sionally met  with  growing  from  the  labium  m.ijor.  It  may  attain  a 
very  large  size  and  become  pedunculated,  the  pedicle  in  course  of 
time  being  much  elongated  by  traction.  These  tumours  are  very 
vascular;  they  should  be  removed  by  divitling  the  pedicle  with  the 
cautery,  the  vessels  {if  the  tumour  be  large)  being  fust  emptied  by 
compressing  ihe  growih  by  the  clastic  bandnge. 

Fibroma  and  sarcoma  have  been  occasionally  met  with  in 
the  vagina,  and  should  be  resnoved  when  possible. 

Myxoma  is  sometimes  seen  in  the  labium  major  and  forms  a 
pedunculated  tumour  like  a  fibroma;  indeed  the  growths  are  usually 
mi\cd. 

Mucous  polypus  of  the  vagina  is  very  rare. 

Nxvus  is  occasionally  met  with  in  the  labium.  It  is  best 
treated  by  excision. 

Papillomata  of  the  vulva  are  precisely  similar  to  those  met 
with  on  the  glans  penis,  and  usually  result  from  gonorrhoea.  They 
may  be  very  large  and  form  a  mass  like  a  cauliflower-head,  com- 
pletely hiding  the  normal  configuration  of  the  parts  and  extending 
back  to  the  anus.  Ulceration  is  common  and  there  is  an  extremely 
foul  discharge  ;  considerable  pain  and  interference  with  locomotion 
may  result.  The  warts,  which  are  strictly  limited  to  the  surface, 
should  be  removed  with  the  cautery. 

Squamous  epithelial  cancer  usually  begins  near  the  me.Ttus 
urin:irius  or  round  the  1  liioris  as  a  flattL-ned  indurated  papule,  which 
speedily  ulcerates  and  spreads  in  all  directions.  The  patient  first 
complains  of  intense  smarting  pain  on  micturition,  Kxamination 
reveals  the  presence  of  an  indurated,  intensely  foul,  and  sloughing 
ulcer  with  raised  hard  edges.  The  inguinal  glands  are  secondarily 
affected,  and  as  the  disease  adrances  it  may  spread  to  the  bladder, 
vagina,  or  rectum.  Primary  epithelioma  of  the  vagina  is  very  rare. 
If  limited  in  extent  the  cancer  may  be  removed  by  knife  and  cautery, 
the  glands  being  also  dissected  away.     In  most  cases  the  disease 
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has  so  far  advanced  before  the  patient  applies  for  relief  thii 
palliative  measures  only  can  be  adopted  These  consist  in  ahsoloje 
cleanliness  by  free  douching,  the  use  of  iodoform,  and  the  appbc»- 
tion  of  local  anodyneSj  such  as  cocaine. 


CYSTS 

Cysts  may  originate  in  the  following  ways  : — (a)  The  gfland  of 
Bartholin  lies  at  the  entrance  of  the  vagina,  the  duct  opening  on 
the  inner  side  of  the  nympha  close  to  the  hymen.  If  the  duct  is 
obi^tructed  a  cyst  containing  clear  glairy  material  and  often  attatnin{ 
the  size  of  a  pigeon's  egg  may  result.  The  wall  of  the  cysi  is  thin 
and  transparent ;  elasticity  or  distinct  fluctuation  is  present  Sup- 
puration may  ensue.  The  cyst  may  be  dissected  out  or  laid  npcn 
and  the  interior  being  swabbed  out  with  chloride  of  zinc  soluuon, 
grs.  40  ad  ,^i. 

{fi)  Gartner's  duct. — The  lower  end  of  this  duct  becomes 
incorporated  with  the  wall  of  the  vagina,  and  it  13  probable  that 
some  vaginnl  cysts  owe  their  origin  to  its  distension  (see  p.  66 1). 

(c)  Mucous  cysts  occasionally  originate  in  the  mucous  glaodi 
of  the  vagina. 

((/)  Serous  cysts  are  also  sometimes  found. 

Vaginal  cysts  are  very  rare  and  are  usually  found  on  the  anicricr 
wall  in  the  lower  part  of  the  canal  They  are  <]uite  painless 
localised,  and  elastic  ;  they  may  suppurate.  If  causing  inconvenieocc 
these  cysts  can  be  dissected  out  or  laid  open. 


VESICO-VAGINAL   AND   RECTO-VAGINAL    FISTULvE 

FislulE  may  form  as  the  result  of  inflammation  and  sloughin* 
consequent  on  labour,  especially  in  prolonged  cases,  and  alter  tlic 
use  of  instruments,  or  may  be  due  to  the  spread  of  cancer. 

Recto-vaginal  fisttila;  may  arise  in  connection  with  syphilitic 
ulceration  and  stricture  of  the  rectum.  The  size  of  these  openings 
varies  and  the  annoyance  is  proportional.  No  curative  opcraiioni 
are  possible  in  cancerous  cases,  but  colotomy  may  afford  consider- 
able relief  in  recto-vaginal  fistula. 

When  the  fistula  is  the  result  of  sloughing  an  operation  may  be 

undertaken  when  all  inflammatory  action  has  subsided    for  some 

time.     The  edges  must  be  carefully  pared  and  united  by  silkwonn 

|L     gut,  which  should  not  pass  through  the  mucous  coat  of  the  bladder 

^L  or  rectum  as  the  case  may  be.     In  vesico-vaginal  cases  the  paticDt 
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should  be  kept  in  the  prone  position  for  ten  days  and  the  bladder 
drained  by  catheter.  In  recto-vaginal  fistula  the  after-treatment  is 
the  same  as  for  ruptured  perineum  (p.  353,  vol.  ii.). 

Diseases  of  the  Uterus^ 

fibro-myomata  of  the  uterus 

Fibro-myomata   of  the   uterus   are    very  common    during    the 
period  of  active  sexual  life  ;  at  the  menoi>ause  they  usually  cease 


Fic.  sSg.— Section  oTa  uicnu  with  muUipIc  ai>-oma(a  (Bland  SattonX 

to  grow,  and  undergo  a  certiin  degree  of  atrophy  ;  but  in  rare 
cases  growth  continues,  and  sometimes  advances  with  great  rapidity. 
These  tumours  are  frequently  muhiple,  and  may  be  situated  beneath 
the    peritoneum   {suitsefvus\    in   the   thickness   of   the  uterine  wall 

^  Far  a  full  account  of  these  conditions  the  reader  is  referred  to  a  work  oq 
GyniECOlogy,  U»c  strictly  surgical  asi>ccts  being  nlonc  dealt  with  hert:. 
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(inframurat),  or  beneath  the  mucotis  membrane  {suhmufptts);  n 
the  first  and  last  situations  they  may  become  peduncul.->ted.  Fihf* 
myf/mata  are  encapsuled,  and  possess  large  blood-vessels:  iheyne 
usually  dense  in  structure,  but  if  growing  rapidly  may  be  much 
softer;  they  may  become  cystic,  or  may  inflame,  suppurate,  or 
even  become  gangrenous  as  the  result  of  infection.  Impaction  is 
the  jielvis  may  occasion  much  trouble  and  prove  a  formidAUc 
danger  should  the  patient  become  pregnant 

Symptoms. — Small  tumours  are  frequently  present  witkoot 
giving  rise  to  any  symptoms,  but  in  some  cases  these  are  so  severe 
that  the  patient  is  practically  an  invalid,  and  surgical  inlerferentc  li 
urgently  called  for.  The  gradual  enlargement  of  the  uterus,  cow 
bined  with  profuse  bleeding  and  pain,  are  the  leading  characteristics 
The  uterine  cavity  is  much  elongated,  and  the  presence  of  ik 
tumour  can  he  made  out  hy  bi-manual  or  abriominal  ejuimmation. 

Surgical  treatment  of  fibro-myomata. — When  (in  spite  ti* 
treatment)  fibroid  tumours  continue  to  cause  profuse  hsemorrhar^ 
to  rapidly  increase  in  size  and  render  the  patient's  life  miserilti*. 
surgical  interference  becomes  necessary.  Oophorccrioiny  niaj  :•• 
performed  wiih  the  view  of  bringing  nbout  the  menopause,  aw 
thereby  arresting  the  haemorrhage  and  the  growth  of  the  lumocr 
Subperitoneal  tumours,  especially  if  they  are  i>edunculated,  may  U 
removed  {Afyomecfomy) ;  the  pedicle  is  securely  ligatured,  and  the 
peritoneum  is  united  over  it.  Polypi  projecting  into  the  utenar 
cavity  may  be  removed  by  the  ^craseur  or  wire  loop  after  lull 
dilatation  of  the  cervical  canal 

Enucleation  of  fibroid  tumours  after  laparotomy,  or  dilatation  cf 
the  cervix,  acconiing  to  the  situation  of  the  tumour,  is  an  exceed- 
ingly dangerous  operation,  and  one  not  to  be  recctmmended  •  dcJih 
may  result  from  haemorrhage,  peritonitis,  or  septic  poisoning.  la 
the  worst  cases  of  rapidly  growing  and  cystic  fibroids,  partial  »] 
complete  hysterectomy  must  be  performed. 


k 


MALIGNANT    DISEASE    OF   THE    UTERUS 

Cancer  of  the   uterus   is  an  extremely  common   disease, 
usually  occurs  between  the  ages  of  forty  and  fifty.      It  may  at 
the  cervix  or  the  body. 

Cancer  of  the  cervix  begins  in  the  surface  epithelium, 
in  that  lining  the  glands  ;  as  the  disease  advances  it  lends  to  in« 
the  vaginal  walls,  especially  the  anterior,  and  not  infrequent 
fistulous  communications  with  the  bladder  and  rectum  arv  eskLt^ 
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lished.  The  broad  ligaments  and  lumhar  glands  are  quickly 
implicated,  and  the  ureters  may  t>e  obstructed.  The  mass  of 
cancer  has  a  cauliflower  appearance,  and  is  often  broken  down  and 
ulcerated  ;  it  gives  rise  to  an  intensely  foetid  discharge,  to  profuse 
bleeding,  and  to  pain  which  is  sometimes  severe.  Cancer  of  the 
body  of  the  uterus  spreads  over  the  mucous  membrane  and  into 
the  uterine  wall ;  it  causes  considerable  enlargement  of  the  organ, 
and  may  excite  pyosalpinx.  The  early  symptoms  arc  usually 
irregular  uterine  bleeding  and  pain.  Sarcoma  of  the  uterus  is 
a  rare  disease,  and  usually  affects  the  body. 

Treatment.  —  Removal  of  the  uterus  is  the  only  available  method 
of  treatment,  but  ibis  can  only  be  accomplished  in  the  early  stages 
before  the  disease  has  spread  to  surrounding  parts. 

The  operation  may  be  conducted  by  the  vaginal  or  abdominal 
route,  according  to  the  circumstances  of  the  case;  but  the  latttr  is 
rarely  advisable,  and  has  a  high  mortality.  When  the  growth  is 
limited  to  the  cervix,  this  portion  may  be  amputated  with  the 
adjacent  part  of  the  body  of  the  uterus  (p.  653). 

ADDOMINAL    HYSTERKCTOMY 

In  the  following  account  of  abdominal  hysterectomy  it  will  be 
presumed  that  the  operation  is  undertaken  for  fibro-myoma,  but  the 
general  steps  of  the  operation  are  the  same  in  all  cases,  the  chief 
difference  being  in  the  treatment  of  the  pedicle.  In  making  the 
preliminary  incision  through  the  abdominal  wall  great  care  must  be 
taken  that  the  bladder,  which  is  frequently  drawn  up  by  the  tumour, 
is  not  damaged,  and  at  the  subsequent  stages  it  and  the  ureters 
must  be  carefully  protected  from  injury. 

The  abdominal  incision  must  be  long  enough  to  afford  every 
facility  for  the  necessary  manipulations,  and  when  the  mass  has 
been  futly  exposed  all  adhesions  must  be  carefully  dealt  with 
(p.  395)-  The  tumour  is  now  drawn  out  of  the  abdomen,  and  this 
step  is  much  facilitated  by  the  use  of  Greig-Sinilh's  screws  inserted 
into  the  mass  at  convenient  situations.  Each  broad  ligament  is 
clamped  close  lo  the  uterus,  it  is  then  ligatured  some  distance  from 
the  clamp,  and  divided  between  it  and  the  ligature ;  the  rlamp  is  left 
in  position  to  prevent  bleeding  from  the  uterine  side,  and  to  facilitate 
removal  of  the  organ.  When  the  uterus  has  been  carefully  isolated, 
it  must  be  derided  whether  complete  or  partial  removal  is  to  be 
performed,  and  the  subsequent  steps  are  carried  out  accordingly. 

Complete  removal — Intra-peritoneal  treatment  of  t'  " 
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pedicle. — This  is  the  preferable  method  and  should  always  be 
emi-'loyed  unless  special  circumstances  otherwise  indicate.  The 
broad  ligaments  must  be  lied  low  down  so  that  ilie  vessels  are 
all  secured,  and  the  bladder  must  be  carefully  protected.  The 
peritoneum  is  divided  and  is  stripped  downwards  off  the  vagini, 
which  (having  been  previously  thoroughly  cleansed)  is  then  ctJi 
across,  and  its  cut  edge  secured  by  forceps.  The  whole  uterus  is 
now  removed.  The  vagina  is  closed  with  a  continuous  silk  suture. 
and  over  this  the  peritoneum  is  similarly  united.  The  periloncjl 
toilet  is  performed,  and  a  piece  of  iodoform  gauze  is  introduced  into 
the  vagina  as  a  drain. 

Partial  removal — Extra- peritoneal  treatment  of  the 
pedicle — The  lower  part  of  the  mass  is  encircled  by  Koberles 
serre-nurud,  which  is  tightened  sufficiently  to  arrest  all  circulatKML 
The  tumour  is  then  cut  away  some  distance  beyond  the  wire,  whicfa 
should  be  gradually  tightened  up  as  this  is  in  progress  ;  the  slump 
will  be  subsequently  trimmed  down.  One  or  more  pedicle  pir^ 
are  passed  through  the  stump  beyond  the  wire,  and  these  resting 
against  the  abdominal  wall  draw  the  stump  outside  it ;  the  vaglni 
is  necessarily  dragged  upon  but  yields  in  a  few  hours.  The  re- 
dundant portion  of  the  stump  is  trimmed  down  with  scissors,  the 
peritoneal  toilet  is  completed,  and  the  abdominal  wound  is  closctl 
except  at  the  lower  end,  where  the  pedicle  is  drawn  into  it ;  the 
parietal  peritoneum  may  be  united  to  the  stump  by  a  few  points  of 
suture.  A  strip  of  gauze  must  be  pocked  round  the  f>edicle,  which 
should  be  dusted  with  iodoform  or  boracic  acid,  and  the  ordinary 
antiseptic  dressing  is  applied.  In  about  four  days  the  wire  may  be 
released  from  the  instrument  holding  it,  but  had  better  not  be 
removed  till  the  end  of  the  first  week.  The  slump  of  the  pedicle 
gradually  dries  up  and  separates. 


VAGINAL    HYSTERECTOMY 

For  some  days  before  the  operation  the  vagina  should  be 
repeatedly  cleansed  (see  p.  6,  vol.  ii.),  the  bowels  should  be  regularly 
acted  on,  and  must  be  finite  empty  at  the  time  of  the  operation. 
The  catheter  is  passed,  and  the  patient  placed  in  the  liihoioroy 
position.  If  the  cancerous  growth  forn>s  a  large,  foul,  fungaiing 
mass  in  the  vagina,  this  should  be  sharp-spooned  and  flushed  away 
before  ihe  main  operation  is  begun,  and,  if  possible,  this  may  with 
advantage  be  undertaken  a  week  previously,  so  that  tl:e  cleanliness 
of  the  vagina  may  be  more  certainly  ensured, 
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The  cervix  is  seized  in  a  vulsellum,  and  forcibly  drawn  down 
and  held  in  position  by  an  assistant  ;  if  it  is  found  impossible  to 
draw  the  uterus  down,  the  operation  is  contra-indicated.  The 
mucous  membrane  round  the  cervix  is  divided  with  curved  scissors, 
but  liie  culling  must  not  t>e  too  deep  or  the  bladder,  ureter,  and 
rectum  will  be  endangered.  The  mucous  membrane  is  now 
se^jarated  upwards  with  a  blunt  instrument,  but  this  is  only  done  in 
front  and  behind,  and  not  at  the  sides  ;  in  efieciinf;;  the  sc|>aration, 
it  is  imponant  to  keep  quite  close  to  the  uterine  wall,  or  the  bladder 
or  rectum  may  be  damaged,  the  former  (which  is  in  the  greater 
danger)  may  be  defined  by  the  use  of  a  sound.  When  the  peritoneal 
reflections  are  reached  the  membrane  is  divided,  and  great  care 
must  now  be  taken  that  the  jieriioneal  cavity  is  not  fouled.  The 
broad  ligaments  on  each  side  are  to  be  secured  by  clamp  or 
ligature  ;  the  former  is  rapid  and  easy,  but  the  latter  is  to  be  per- 
formed if  it  can  readily  be  done.  If  the  clamp  is  used,  it  should 
be  removed  on  the  third  ila\\  when  all  danger  of  bleeding  will  have 
passed  away.  The  application  of  ligatures  will  be  facilitated  by 
rotating  the  uterus,  so  that  its  fundus  projects  into  the  vagina  while 
the  cervix  looks  upwards  and  backwards,  but  this  pUn  has  the 
great  disadvantage  of  placing  the  diseased  cervix  witiiin  the  peri- 
toneal cavity;  ttie  broad  ligament  on  each  side  is  now  transfixed, 
and  is  lied  in  two  or  three  portions  ;  if  the  ligatures  can  conveniently 
be  placed  outside  the  tube  and  ovary,  these  should  be  removed  with 
the  uterus,  but  they  may  be  left. 

When  the  uterus  has  been  removed,  the  peritoneal  pouch  is 
cleaned  with  sjxjnges ;  a  drainage  tube  is  introduced,  and  gauze  is 
carefully  packed  round  it  The  tube  should  be  left  for  three  or 
four  days,  and  gentle  irrigation  may  be  carried  out  through  it,  and 
should  always  be  employed  if  there  is  any  discharge. 

A&IPUTATION    OF   THS   CERVIX 

This  operation  is  undertaken  for  limited  cancer  of  the  cer\-ix. 
The  operation  is  commenced  as  for  vaginal  hysterectomy,  but  when 
the  mucous  membrane  has  been  reflected  in  front  and  behind  care 
must  be  taken  that  the  peritoneum  is  not  wounded.  The  cellular 
plane  on  each  side  which  is  thus  exposed,  and  in  which  the  vessels 
run,  is  now  clamped;  this  step  is  made  easier  if  the  uterus  is  drawn 
to  the  opposite  side  so  that  the  tissues  are  put  on  the  stretch.  I'he 
tissues  are  next  divided  with  scissors  on  the  uterine  side  of  the 
clamp.     In  place  of  the  clamp  the  vessels  on  either  side  may  be 
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secured  by  a  ligature,  which  is  passed  by  means  of  a  curved  needle 
on  a  handle,  and  when  possible  this  is  the  more  preferable  pUa 
The  uierine  sound  is  now  passed  to  indicate  the  position  of  the 
cavity,  ami  the  cervical  portion  of  the  uterus  (if  necessary  with  pan 
of  the  bod)')  is  removed  by  scissors  which  are  made  to  cut  upwards 
and  obliquely  inwards,  so  that  the  amputated  portion  is  conical  with 
the  apex  upwards.  The  area  of  operation  is  cleaned  and  dusted 
with  iodoform  or  boracic  arid,  and  the  clamps,  if  retained,  are 
wrapped  round  with  gauze  with  which  the  vagina  is  lightly  packed; 
they  may  be  removed  on  the  third  day.  The  vagina  should  be 
douched  each  Jay  and  the  gauze  reapplied.  In  about  a  (o 
the  patient  will  be  well  enough  to  get  up, 

C<€SAREAN    SECTION 

When  it  is  imp>ossible  to  effect  delivery  ^  vias  natHraJes  s 
operative  procedure  should  be  at  once  undertaken  before 
patient's  strength  is  wasted  by  prolonged  and  fruitless  labour. 

Ciesarean  section   is   usually  performed,   but   Porro*s   operation 
may  be  necessary. 

Operation. — The  abdomen  is  opened  in  the  usual  way,  but  not 
too  low  down  or  the  bladder  may  be  wounded.  Sponges  arc 
placed  between  the  uterine  and  abdominal  walls,  and  the  uterus  is 
pushed  well  up  into  the  wound  by  the  hands  of  an  assistant  placed 
behind  it;  by  these  means  contamination  of  the  peritoneal  cavity  by 
fluids  is  guarded  against.  If  the  situation  of  the  placenta  can  be 
mide  out,  the  incision  through  the  uterus  should  avoid  it,  but  h 
this  is  not  of  very  great  importance.  A  small  cut  is  made  wiihH 
the  knife  in  the  upper  part  of  the  uterus,  and  is  prolonged  down- 
wards to  a  sufficient  extent  by  scissors.  The  hand  is  now  intro- 
duced, tlie  child  is  delivered  by  the  head,  and  the  cord  ligatured 
and  severed.  The  surgeon  now  waits  a  reasonable  time  in  order  to 
allow  of  separation  of  the  placenta  by  the  normal  contractions  of 
the  uterus  which  are  going  on,  and  which  may  be  further  excited 
by  ergot  or  the  Ixitiery,  but  if  separation  docs  not  occur  he  must 
effect  it  with  his  fingers,  and  must  be  careful  to  remove  all  the 
placenta  and  membranes. 

The   hand   is   nuw  introduced   and   the   patency  of  the  os  is  ■ 
ensured;  a  tube  should  be  passed  through  this  into  the  vagina  for  ™ 
drainage.     The  uterine  wound  must  now  l)e  closed  by  Cireig-Smitb's 
method — the  peritoneum  is  separated  for  a  short  distance  from  the 
wall  along  each  side  of  the  cut,  so  that  it  tends  to  turn  over  the  cut 
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miisr.ulnr  lissiic  (which  rontracts),  and  thus  the  opposed  peritoneal 
surfaces  are  brouglit  iriLo  iniiiiiaie  coniact.  Uecp  sutures  are 
passed  through  neiirly  the  entire  thickness  of  the  wall,  but  must  not 
enter  the  uterine  cavity,  and  superficial  sutures  are  then  introduced; 
finally  all  are  lied.  The  pouch  of  Douglas  is  sponged  out  and  a 
drainage  tube  is  placed  in  it  and  brought  out  at  the  lower  end  of 
the  abdominal  wound.  If  Csesarean  section  is  necessitated  by  con- 
tracted pelvis,  which  effectually  precludes  the  possibility  of  natural 
delivery^  the  Fallopian  lubes  may  be  ligatured  so  that  conception  in 
the  future  is  impossible. 

As  a  rule  there  is  no  alarming  bleedinp,  and  it  soon  ceases  with 
pressure  and  uterine  contraction,  but  in  the  absence  of  the  latter  it 
may  be  very  severe  and  require  the  removal  of  the  uterus  (Porro- 
Cassarean  operation).  The  dangers  of  Csesarean  section  and  other 
operations  of  this  nature  are  shock,  haemorrhage,  and  subsequent 
peritonitis.  The  after-treatment  consists  in  rigid  asepsis,  and  that 
customary  after  abdominal  operations. 


r  THE   PORKO-C^SAREAV   OPERATION 

^  Porro's  operation  consists  in  removal  of  the  uterus  subsequent 

I  to  delivery  by  Cassarean  section.  It  is  necessitated  by  hasmorrhage 
^  and  failure  of  uterine  contraction  nfter  the  latter  operation,  by  the 
^  presence  of  a  uterine  myoma  and  by  rupture  of  the  uterus.  In 
cases  of  cancer  of  the  uterus  it  is  sometimes  advisable  to  remove 
the  whole  organ  with  the  contained  fu.tus. 

Operation. — When  the  child  has  been  extracted  by  Cassarean 
section  no  aittmpt  need  be  made  to  separate  the  placenta.  If  the 
cut  surface  of  the  uterus  is  bleeding  the  edges  should  be  clam[)ed  ; 
the  uterus  is  then  withdrawn  from  the  abdomen,  flat  sponges  being 
used  to  protect  the  intestines.  The  neck  of  the  uterus  is  encircled 
by  Koberlc's  serre-noeud,  the  uterus  is  then  cut  away  and  the 
pedicle  treated  by  the  extra-abdominal  method  as  described  at 
p.  652. 

Diseases  of  the  Fallopian  Tubes 

salpingitis — hydrosalpinx — pyosalpinx 

Acute  septic  salpingitis  may  occur  in  association  with  septic 
endometritis  of  puerperal  or  goriorrhteal  origin  and  in  cases  of  uterine 
cancer.    Tubercular  salpingitis  is  nearly  always  secondary  10  invasion 
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from  the  uterus.  When  the  lube  is  inflamed  the  abdominal  end 
becomes  obliterated  by  adhesions,  a  result  which  may  also  be 
due  to  perimetritis  ;  the  closed  end  is  rounded  in  outline  and  the 
fimbriiE  are  inverted  and  hence  not  seen.  In  septic  cases  suppun- 
tion  quickly  ensues  {Pxosaipifixy  Sometimes  the  disease  is  of  i 
catarrhal  and  chronic  nature,  or  closure  of  the  fimbriated  end  is  the 
primary  condition,  and  in  these  cases  the  tube  becomes  filled  wnh 
fluid  which  may  be  clear,  turbid,  or  blood-stained  {Ilydrosaiptn:^ 

As  the  accumulation  of  fluid  increases  the  tube  becomes  mock 
distended ;  it  is  coiled  on  itself  and  resembles  a  bent  retort,  ibe 
outer  end  being  the  larger  part.  In  septic  cases  perforation  of  the 
tube  may  occur  and  general  peritonitis  quickly  prove  fatal,  but  i 
the  tube  has  become  adherent  to  the  gut  rupture  into  it  may  prercsl 
such  an  event ;  rupture  into  the  vagina  may  also  occur. 

Symptoms. — The  diagnosis  of  acute  septic  salpingitis  is  Tdy 
difficult ;  It  is  practically  identical  in  its  symptoms  with  acute  pehfK 
celluhtis  and  i>eritonitis. 

In  chronic  cases  of  hydro-  or  pyo-salpinx  the  patient  compUia 
of  pain  which  is  often  constant  and  severe,  and  there  may  be 
menorrliagia.  Examination  will  reveal  the  presence  of  the  enUlg^ 
ment,  the  outline  of  which  is,  however,  often  blurred  by  surrounding 
inflammatory  efl"usion  and  adhesions.  The  pain,  fixity,  and  rela- 
tively small  size  of  the  tumour  will  serve  to  distinguish  it  froo 
an  ovarian  cyst. 

Treatment — In  nonsuppurative  cases  causing  but  little  incon- 
venience, operative  interference  is  not  necessarily  demanded,  but  u 
all  others,  with  the  excei»tion  of  secondary  tubercular  mischid. 
removal  of  the  appendages  must  be  performed. 

The  difficulties  nnd  dangers  of  the  operation  may  be  very  grcii 
in  consequence  of  the  adhesions  and  surrounding  intlammation,  and 
sometimes  its  completion  is  found  to  be  impracticable ;  if  this  be 
so,  incision  and  drainage  must  be  resorted  ta 

TUBAL   PREGNANCY 

Under  normal  conditions  the  fertilised  ovum  occupies  the 
uterine  cavity,  but  from  quite  unknown  causes  gestation  may  occur 
in  some  part  of  the  Fallopian  tube,  and  tubal  pregnancy  results. 
The  ovum  may  be  situated  in  any  pan  of  the  tube  ;  when  it  lie*  in 
that  portion  which  traverses  the  uterine  wall  the  pregnancy  ^ 
spoken  of  as  lubo-uterine ;  the  precise  situation  of  the  fatu> 
influences,  to  some  extent,  the  events  winch  may  subsequently  occul 
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The  pre;;n.incy  is  frequently  converted  into  a  mole  by  hiemorrhnge 
within  ihe  membranes.  As  gestation  proceeds  the  tube  becomes 
gradually  expanded  and  thinned.  The  fimbriated  end  usually 
becomes  closed,  although  it  does  not  necessarily  do  so  ;  indeed  it 
may  remain  preternaturally  open.  Closure  of  the  tube  usually 
occurs  when  the  gestation  occupies  its  outer  third,  but  becomes  less 
frequent  the  nearer  the  gestation  is  to  the  uterus.  When  occlusion 
lakes  place  it  is  usually  completed  during  the  second  month. 

If  the  abdominal  ostium  remains  open  the  gestation  may  be 
partly  or  completely  discharged  through  it  into  the  abdominal  cavity 
{fuihil  aborthm) ;  the  former  is  the  more  dangerous  condition,  for 
as  the  mole  is  retained  within  the  tube,  repeated  hsemorrhages  from 
it  add  to  the  gravity  of  the  case. 

Ru[»ture  of  the  sac  of  a  tubal  gestation  usually  occurs  before  the 
end  of  the  third  month,  and  its  occurrence  is  often  directly  traceable 
to  injury  wliich  may  however  be  very  slight.  Rupture  may  take 
place  into  the  peritoneal  cavity  or  between  the  layers  of  the  broad 
ligament  {txiraperitontal  rupture) ;  the  former  is  the  more  usual 
and  also  the  more  dangerous,  since  in  the  extra-peritoneal  form  the 
hemorrhage  is  confined  within  the  broad  ligament,  and  hence  is 
less  profuse,  but  at  any  time  the  peritoneal  investment  may  yield 
and  the  case  be  converted  into  one  of  intra-pcritoncal  rupture 
{secondary  rupture).  Rupture  is  a  most  dangerous  accident,  and 
in  the  absence  of  surgical  interference  is  usually  rapidly  fatal. 
Sometimes,  however,  the  furtus  continues  to  develop  and  the 
pregnancy  goes  on  to  term  when  labour  pains  set  in  and  operation 
becomes  necessary,  or  after  a  lime  the  pains  rcase  and  the  child 
dies;  if  the  fa*tus  die,  it  may  dry  up,  and  become  infiltrated  with 
lime  salts  {LithopitdioH).  In  the  last  case  no  harm  may  result,  or 
suppuration  may  ensue  and  the  abscess  burst  in  the  vagina,  bladder, 
rectum,  peritoneal  cavity,  or  through  the  abdominal  wall,  and  con- 
tinue to  discharge  fragments  of  the  disintegrated  ftetus.  It  is  held 
by  many  that  pelvic  htematoceie  is  usually  due  to  tubal  abortion 
or  rupture. 

Rupture  of  a  tubo-uterine  gestation  is  often  delayed  beyond  the 
third  moruh  owing  to  the  more  resistant  nature  of  the  surroundings 
of  the  sac.  When  it  does  occur  the  rupture  may  be  intraperitoneal 
or  intrauterine.  In  the  latter  case  the  fcetus  is  extruded  per  vias 
naiurales. 

Diagnosis.  —  The  diagnosis  before  abortion  or  rupture  is 
extremely  dilticuU,  The  patient  may  or  may  not  know  th.it  she  is 
pregnant,  and   the  secondary  evidences  of  this  condition  may  be 
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Treatment. — As  soon  as  tubal  pregnancy  is  diagnosed 

lomy  iiiuit  l>e  performed  In  the  early  suges  the  operation  tBtto- 
]>atc!»  rupture  or  abortion,  but  if  these  should  have  occurnfd  IE  > 
urgently  demanded  in  order  to  save  the  patient's  life  by  the  antft 
of  the  profuse  bleeding.  If  the  pregnancy  has  ad%*anced  so  hx  ticC 
it  rannot  all  be  removed  with  the  uterine  appendages,  the  sac  Bt* 
be  laid  open,  ttie  fcetus  and  pbcenta  cleared  away,  and  the  sac  wiD 
united  to  the  abdominal  wound  and  drained.  If  ihe  ptorff** 
cannot  be  safely  removed  it  must  be  left. 

If  a  dead  fustus  excites  suppuration  and  an  abscess  bursts  into 
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e  vagina  or  elsewhere,  it  must  be   freely  opened   up  and  the 
■ontents  evacuated. 


t 


Diseases  of  thk  Ovaries 


CYSTS    OF   THE   OVARY    AND   PAROVARIUM 


^  Origin   and   classtiicatioa  —  The    ovary   consists    of   the 

KJi)horori  und  paroophoron.     The  former  contains  the  ova  in  various 
stages  of  development,  but  the  latter  consists  of  fibrous  tissue  and 


Fig. 


[91. — A  small  muhiloriilar  ovarian  cynt,  %]iKhtly  rnlacnl  frnm  narurmt 
(Allhin  lKtfan,.frtjm  No.  37$,  Muxum  Kuyal  C'wilegc  uf  Surgeun«)b 


blood-vessels  only.  Connected  with  the  paroophoron,  and  lying 
between  the  ovary  and  Fallopian  tube  (mesosalpinx),  is  the  paro- 
varium. This  structure  is  the  remains  of  the  Wolffian  body,  and 
consists  of  fight  or  nine  epithelial-lined  blind  tubules  radiating  from 
the  paroophoron,  and  joining  with  a  larger  tubule  which  runs  at 
right  angles  lo  tlieni.  Thin  hon/onla!  tube  is  the  homologue  of  the 
vas  deferens,  and  is  known  as  Gartner's  duct.  At  the  outer  end  of 
this  duct  there  arc  three  or  four  short  blind  tubules  (kobelt's  tubes) 
which  have  free  extremities  (Fig,  190). 

A  cyst  may  arise  in  connection  with  any  of  the  above-mentioned 
structures,  but  each  has  certain  peculiarities  according  to  its  mode 
of  origin.     Thus  we  have  : — 
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I  Simple  cysts. 

•I  Cystic  adenomata. 

(  Dennoids. 


1.  Cysts  of  the  oophoron    . 

2.  Cysts  of  the  paroophoron. 

3.  Cysts  of  the  parovarium 

4.  Tul)o-ovarlan  cysts. 
The  general  structure  of  cysts. — Simple  cysts  (oophoron 


I 


r  Cyiits  of  the  vertical  tubes. 
<  Cysts  of  Gartner's  duct 
( Cysts  of  Kobelt's  tubes. 


Fic.  199. — Sertion  through  a  portion  of  a  mtiltiTtxiilar  papilUfdutu  uv&riAn 


arise  by  dilatation  of  the  ovarian  follicles,  and  may  be  unj-  nr  mulb- 
locular  (Fig,  191,  p.  659).  They  may  be  very  small  or  attain  v* 
enormous  size.  Quite  small  cysts  are  lined  by  epithelium,  bu^ 
this  soon  atrojihies  from  pressure.  As  the  c)'st  yrows  it  gradually 
replaces  the  ovary.     The  Fallopian  lube  lies  above  the  tumour. 

Cystic-adenomata   (oophoron)  are  composed   of  innumerab^ 
loculi,  so  that  when  cut  across  such  a  tumour  has  the   ap]-^  ^  ; 
of  a  sponge  or   honeycomb  (Fig.  192).     The  loculi   are   lii.L  . 
columnar  (.-pilhelium. 

Dermoids  (oophoron). — The  general  characters  of  dermoids  halt 
been  described  on  p,  2 58,  vol.  i.  They  do  not  attain  so  large  a  sac 
as  the  other  forms,  and  often  have  very  dense  and  hard  walls^  and  ifl 
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consequence  of  their  weight  are  more  likely  to  rotate  on  the  pedicle 
(see  I'ig.  195,  p.  664). 

Cysts  of  tho  paroophoron  are  nearly  always  unilocular,  and 
grow  between  the  layers  of  the  broad  ligament.  The  interior  is 
usually  covered  with  papillomatous  masses,  which  may  completely 
fill  the  cavity,  and  should  the  cyst  burst,  will  produce  widespread 
papillomatous  infection  of  the  pelvis  and  general  surface  of  the 
peritoneum  with  an  effusion  of  fluid  into  the  abdominal  cavity. 

These  secondary  papillomata  often  disappear  when  the  primary 
tumour  has  been  removed. 


Fig.  19^— a  Uhe?  papiKonutous  cyM  <>prinj^nf{  from  the  hilum  of  the  ovnn-^  the  Kroatcr  pun  of 
vnicb  OTijan  n  DlM  invulvcd  in  the  TnoHml  ijniwth.  The  cVtit  h.'u  fuTLCii  11%  way  tKlwevn  the 
Uycr«  1(1  the  brood  li(;aincnt  as  Tar  as  ihc  Fallopian  tul>c  :  thu  condiiitin  has  Liccn  mailc  more 
clear  by  removal  of  a  part  or  the  ligament  o%cr  the  tube  anil  another  purt  ovtr  the  cj-^l :  the 
t^rreopoiiilini;  jwrtioti  of  the  w»U  of  Uie  cyM  hu  abo  been  taken  away  to  viipuM  iu  cavity 
(Albaa  IXiton^ 

Parovarian  cysts  arising  in  connection  with  the  vertical  tubes 
or  (jiirtner's  duct  burrow  between  the  layers  of  the  bro.id  ligament. 
Cysts  arising  in  Giirtner^s  duct  project  towards  the  vagina  through 
which  they  have  sometimes  been  evacuated.  The  Fallopian  lube  is 
often  much  stretched,  and  the  ovary  lies  on  one  side  of  the  cyst,  which 
is  usually  unilocular  (Fig.  194,  p.  662).  The  walls  arc  thick  or 
ihin,  and  destitute  of  or  lined  by  columnar  epithelium,  according 
to  the  age  and  size  of  the  cyst.  The  fluid  is  usually  limpid  and  of 
low  specific  gravity.  Parovarian  cysts  rarely  attain  a  large  size,  nor 
do  they  contract  adhesions  or  suppurate.  They  are  never  met  with 
before  puberty. 
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Cysts  of  Kobelt's  tubes  are  quite  small  and  pedunculated, 
are  of  no  clinical  importance. 

Tube- ovarian  cysts  —  Ovarian  hydrocele. — Cysts  connecte 
with    the   ovary   sometimes   also   communicate    with    a    disieac 
Fallopian  tube,  giving  rise  to  a  unilocular  tumour  shaped  like 
retort.     It   is   possible   that    some  of  these    cysts    may  be  due 
inflammatory  fusion  of  the  tube  with  an  ovarian  cyst,  but  accorc 
to  Bland-Sutton  most  of  them  arise  in  the  following  way  r — 

The  ovary  is  sometimes  invested  by  a  peritoneal  sac  anal< 
to  the   tunica   vaginalis   testis,   and  with    this   sac    the  end  of 
Fallopian  tube  communicates.    Under  such  circumstaaces  distenscc 
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Fic  194.    A  nmi^  broad  ligament  cyst.     The  bisected  owy  u  Tree  from  the  cyit 
over  which  the  Fullopion  tube  b  coikd  (Alban  DoranX 


with  fluid  will  produce  a  cyst  of  the  nature  described-  This  condi- 
tion is  known  as  ovarian  hydrocele.  Suppuration  may  occur,  and 
in  very  rare  cases  the  fluid  may  periodically  find  its  way  along  the 
tube  to  the  uterus,  and  thus  escape  externally.  Ovarian  hydrocde 
is  distinguished  from  hydrosalpinx  by  the  freedom  of  the  ovary  in 
the  latter  condition. 

Complications  arising  in  connection  with  ovahaxi 
cysts — Rupture  of  the  cyst  may  arise  from  mere  tension,  but  is 
usually  due  to  injury.  The  possibility  of  rupturing  a  cyst  dui 
examination  of  the  abdomen  must  be  borne  in  mind.  'I'he  etTe 
of  rupture  depend  upon  circumstances.  A  loculus  may  rupti 
into  the  ])arent  cavity,  and  frequently  does  so.  If  the 
wall  ruptures  the  fluid  escapes  into  the  general  peritoneal 
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bui  in  rare  cases  rupture  into  a  viscus  occurs.  If  a  cyst  ruptures 
it  by  no  means  follows  that  all  the  fluid  will  escape,  for  the 
opening  may  become  blacked  by  secondary  cysts  or  soUd  contents. 
It  an  appreciable  quantity  escapes  there  will  be  a  proportionate 
diminution  in  the  size  of  the  tumour,  accompanied  by  dulness  in 
the  flanks,  and  the  signs  of  free  fluid  in  the  peritoneal  cavity. 
The  presence  of  the  fluid  in  the  peritoneal  cavity  usually  does 
no  harm  pro\'ided  the  cyst  be  not  inflamed  (see  Paroophoronic 
Cysts,  p.  661). 

Innammation  and  suppuration. — A  mild  degree  of  inflam- 
mation leading  to  the  formation  of  adhesions  between  the  cyst  wall 
and  its  surroundings  is  not  uncommon.  The  adhesions  may  be 
very  intimate  and  almost  universal,  so  thai  their  separation  is  tedious 
and  hazardous,  or  may  be  impossible. 

Adhesions  may  be  very  vascular,  and  supply  enough  blood  to 
the  tumour  to  keep  it  alive  after  it  has  separated  frum  its  pedicle 
(see  below).  Severe  inflammation  leading  to  supiniration  of  the 
cyst  is  more  rare,  but  is  also  much  more  dangerous.  It  more 
usually  occurs  in  dermoids. 

InfJammaiion  and  suppuration  may  be  excited  by  infection 
through  the  Fallopian  tube  or  vermiform  appendix,  and  not  infre- 
quently followed  the  old  operation  of  tapping. 

If  suppuration  occurs  the  abdomen  is  exceedingly  tender  to  the 
touch,  and  the  patient  complains  of  great  pain.  She  is  very  ill,  lies 
with  the  legs  drawn  up,  and  soon  falls  into  an  exhausted  lyphoidal 
condition  with  a  high  temperature.  Unless  quickly  relieved  by 
operation  she  will  sink  exhausted,  but  occasionally  sjiontaneous 
relief  is  aflbrded  by  the  cyst  rupturing  exlernally,  or  into  the  vagina, 
bladder,  or  a  portion  of  gut,  in  which  cases  she  will  discharge  large 
quantities  of  pus,  and  sooner  or  later  probably  die  from  exhaustion 
and  hectic  unless  surgery  saves  her. 

Parovarian  cysts  are  very  rarely  found  adherent,  nor  do  they 
suppurate. 

Twisllng"  of  the  pedicle. — The  pedicle,  especially  if  it  be  long, 
and  the  tumour  freely  movable,  may  become  partially  or  com- 
pletely twisted,  and  sometimes  multiple  twists  are  seea 

This  accident  is  especially  likely  to  occur  in  association  with 
pregnancy,  and  in  the  case  of  small  and  heavy  tumours,  such  as 
dermoids. 

The  eflects  of  torsion  of  the  pedicle  vary  witli  the  tightness  of 
the  twist  and  the  rapidity  or  otherwise  of  its  occurrence.  If  it  is 
acute  and  tight  the  cyst  may  necrose ;  if  more  slowly  produced  the 
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thin -walled  veins  are  compressed,  while  the  arteries  still  rect 
blood,  and  consequently  there  is  extreme  congestion  wiih  .•crii, 
severe  venous  bleeding  into  the  cyst,  which  on  exposure  wil'.  h 
somewhat  the  appearance  of  a  tightly  strangulated  hernia.     In ' 

least  severe  cases  the  im|w& 
ment  to  the  blood  suif 
merely  causes  an  arrest  <i 
growth,  or  the  tumour  nui 
gradually  separate  from  \i£ 
pedicle,  but  remain  alive omu 
lo  its  deriving  a  suflkiaii 
blood  supply  through  Jd- 
hesions  which  it  has  coo- 
tracted  {franspiaftfatioH^  Y% 
J9S)- 

Acute  torsion  gives  rix  to 

intense  pain  with  vomiting ani 

collapse,   such    as    is  seen  b 

cases  of  intestinal  oiislructioB, 

....  .    «. .        ...      ^"^    '^^    vomiting    docs  not 

Fig.  195. — A  dermoKi  c>'sl.  Iwutcd  off  lU  pedulc      K/*/^  m««     f  1  if      i 

Aid    receiving    its    \-aicuUt    supply    f»oni    ihe     OeCOme      taecal,  J I      InCfC    tl 

julherent  -vmcniiim  (Alban  Doran,  from  No.  4&40,     mii^h       hlM^.-linrr       tl,-,     ^.-.ti^x 

Mu»*muHu>.u  College  of  Su*i(«>n»)L  x^MQW     Diecdmg     the    paticct 

may  exhibit  all  the  signs  d 
loss  of  blood  which  may  even  prove  fatal.  Such  cases  may  readily 
be  mistaken  for  a  ruptured  extra-uterine  gestation.  Torsion  of  ibe 
pedicle  calls  for  immediate  oi>eraiion. 

Diagnosis  of  ovarian  tumours. — ^If  an  ovarian  tumo«r 
is  small,  and  the  patient  fat,  its  presence  may  easilv  be  over 
looked,  and,  on  the  other  hand,  ovaiian  tumour  may  be  diagnosed 
when  none  is  present  In  cases  of  doubt  it  is  advisable  to 
examine  the  patient  under  an  anaesthetic.  In  a  well-marked  cjs^ 
the  abdomen  will  be  found  distendt'd;  sometimes  the  enlari:eiQCfit 
is  uniform,  at  others  the  tumour  occupies  one  or  other  side  of  ihe 
middle  line,  or  at  least  is  in  such  a  position  that  the  contour  of  ihe 
abdomen  as  the  patient  lies  on  her  back  is  markedly  irregular  Tbe 
abdomen  is  protuberant  in  front,  and  frequently  flattened  in  the 
flanks.  The  protuberant  portion  is  dull  on  percussion,  but  there  is 
resonance  all  round  it.  If  the  tumour  is  cystic  there  may  be  verr 
evident  Ructuation  within  the  dull  area,  or  it  may  be  limited  to 
certain  portions  only,  as  in  the  case  of  a  multilocular  c>si.  It 
is  to  be  noted  that  the  areii  of  dulness  and  fluctuation  docs  not 
shift  its  position  with  that  of  the  patient  as  would  t»c  the  case  in 
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free  fluid  within  the  peritoneal  cavity,  unless  the  tumour  be  small 
and  freely  tiiovable.  On  jialpaiion  the  rounded  outline  of  the 
tumour  may  be  very  evident,  csi>ecially  in  ihiti  women.  Some- 
times it  is  bossy  owing  lo  the  projection  of  loculi.  The  tumour 
may  be  distincily  traceable  iiilo  the  [lelvis,  and  the  patient  may  state 
that  she  noticed  that  the  swelling  gradually  grew  from  below  upwards 
towards  the  umbilicus.  Solid  tumours  and  some  dermoids  feel  very 
dense  and  hard,  and  may  be  freely  nioved  about  if  the  pedicle  is 
long,  and  the  tumour  free  from  firm  adhesions  to  the  parieles. 
Vaginal  examination  may  reveal  the  presence  of  the  tumour  in  the 
pelvis,  and  bimanual  examination  will  show  that  the  uterus  is  drawn 
up  towards  the  abdomen,  and  perhaps  pushed  over  to  the  opposite, 
or  dragged  towards  the  same  side.  The  uterus  will  usually  be  found 
to  be  separate  from  the  tumour.  The  bladder  may  be  similarly 
displaced,  and  from  pressure  on  it  and  on  the  rectum  the  patient 
may  complain  of  frequent  micturition,  constipation,  and  difficult 
defae  cation, 

Ovarian  tumours  have  been  mistaken  for  almost  every  conceiv- 
able abdominal  swelling.  When  a  pelvic  abdominal  tumour  is 
found  it  is  necessary  to  determine  that  it  is  not  the  pregnant  uterus, 
and  in  coming  to  a  conclusion  on  this  point  the  surgeon  must  not 
pay  too  much  attention  to  the  asseverations  of  the  patient.  It 
must  not  bo  forgotten  that  an  ovarian  cyst  may  complicate  pregnancy. 
A  sound  should  never  be  passed  until  the  question  of  pregnancy  is 
definitely  decided  in  the  negative.  Tumours  of  the  omentum  or 
retro-peritoneal  tissue^  of  the  uleruSj  kidney,  or  other  abdominal 
organs  may  usually  be  differentiated  by  a  careful  analysis  of  the 
symptoms  and  physical  examination.  Pelvic  hydatids  may  cause 
considerable  difficulty.  Phantom  tumour  is  easily  diflerentialed  by 
administering  an  an;esthetic. 

Ascites,  when  encysted,  as  in  cases  of  tubercle,  has  misled  many 
able  clinical  observers.  A  distended  bladder  is  readily  diagnosed 
by  the  passage  of  a  catheter. 


SOLID  TUMOURS   OF   THE   OVARY 

Fibromata,  fibro  -  myomata,  sarcomata,  and  primary 
glandular  carcinoma  are  met  with  in  the  ovary,  but  all  are 
rare. 

fibromata,  when  they  attain  a  large  size,  are  often  cystic.  In 
general  appearance  they  are  like  subserous  fibro-myomata  of  the 
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uterus.  They  have  a  long  or  short  pedicle,  which  may  bctot- 
twisted.  Sarcoma  of  the  ovary  may  occur  at  any  age,  and  has  be 
met  with  in  new-born  children. 


TREATMENT   OF  OVARIAN   TUMOURS— OVARIOTOMT 

Removal  by  ovariotomy  should  be  performed  as  soon  as 
nature  of  the  case  is  ascertained,  and  if  there  is  evidence  of  Mit'pt 
tion,  torsion  of  the  pedicle,  or  rupture  of  the    cyst    the  op 
should  be  undertaken  immediately. 

The  general  steps  of  the  operation  are  described  at  p.  394. 

The  pedicle  must  be  secured  in  two  portions  ;  it  is  iranstaot 
and  the  two  ligatures  arc  interlaced  and  then  lied  one  round  ci^ 
half,  and  subsetjuently  the  ends  of  one  ligature  are  passed  rounds 
whole  pedicle  and  again  lied  to  give  greater  security.  If  the  pe6:i 
is  very  broad  three  ligatures  may  be  necessary,  The  tumour  shcafi 
be  removed  about  half  an  inch  beyond  the  ligature,  which  is  cut  sbct 
and  the  pedicle  allowed  to  drop  back  into  the  pelvis.  If  the  tutuai 
IS  almost  universally  adherent  it  may  be  impossible  to  remove  i 
and  incision  and  drainage  must  be  resorted  lo,  the  c)-st  bcCK 
stitched  to  the  abdominal  wall. 

It  sometimes  happens  that  a  cyst  becomes  innpacted  in  tbc 
pelvis,  and  if  the  woman  be  pregnant  may  cause  serious  trouUc 
especially  at  the  time  of  labour  ;  if  it  is  found  impossible  lo  dtslodfic 
the  cyst  it  should  be  punctured  and  emptied,  and  may  then  yicki 
in  its  collapsed  state. 

Parovarian  tumours  may  be  readily  enucleated  if  the  inveJtmi 
peritoneal  coat  is  first  divided  and  then  separated  from  ihe  c\< 
but  difficulty  may  arise  if  the  tumour  is  firmly  fixed  at  the  boticis 
of  the  pelvis,  which  may  necessitate  the  adoption  of  incision  afiC 
drainage. 
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OOPHORECTOMY 

This  operation  consists  in  the  removal  of  the  ovaries  and 
which  may  or  may  not  be  the  seat  of  inflammatory  mischief. 

Oophorectomy  has  been  practised  for  a  variety  of  conditioBX- 
It  is  necessary  in  all  cases  of  tubal  disease  giving  rise   to  niarkc^, 
symptoms,  and  is  occasionally  performed  in  inflammation  or  di5pb< 
ment  of  the  ovary.     Oophorectomy  may  be  employed  in  cases 
uterine  fibromata  with  the  view  of  anticipating  the  menojwiusc; 
also  of  benefit  in  osteomalacia,  and  quite  recently  has  been 
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formed,  with  at  least  tetnporary  benefit,  in  cases  of  inoperable  cancer 
of  the  breast  (see  p.  688). 

The  operation  is  conducted  on  the  same  lines  as  ovariotomy ;  if 
the  parts  be  not  diseased  it  is  very  simple,  but  if  the  tubes  are  dis- 
tended with  pus  or  bound  down  by  adhesions  it  may  be  most  diffi- 
cult to  separate  them.  In  such  a  case  great  care  should  be  taken 
that  the  tube  be  not  ruptured. 
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Anatomy. — The  breast  covers  the  thorax  from  the  edge  cf 

sternum  to  the  margin  of  the  axillary  fold,  and  from  the 
the  seventh  rib.  These  limits,  however,  ai)ply  merely  to  the  elite 
prominence  which  the  breast  forms,  and  by  no  means  bound  its 
extent,  a  knowledge  of  which  is  so  important  when  removal  ts 
templaled  in  cases  of  cancer.  The  breast  is  extensively  spread 
on  the  cKest,  and  extends  beyond  its  apf)arent  margin  upwards  t 
the  clavicle,  downwards  towards  the  abdomen,  and  outwards  towai 
the  axilla,  in  which  situations  there  are  numerous  lobules  of  bieM 
tissue,  and  unless  these  be  completely  removed  the  cancerous  gro«fc 
is  very  likely  to  continue  growing  in  them.  Deep  lobules  nuf  il9 
be  adherent  to  the  pectoral  fascia  in  which  there  is  a  rich  lyniphtfc 
plexus  which  carries  some  of  the  lymph  from  the  deeper  parts  oftfc 
breast  to  the  axillary  glands.  Beneath  the  gland  is  a  consideiibte 
amount  of  connective  tissue — the  pectoral  fascia  and  the  pectoris 
major  muscle ;  superficially  it  is  separated  from  the  skin  by  a  U^tf 
of  fat. 

The  breast  is  a  racemose  gland.  The  main  ducts,  about  tvotf 
in  number,  open  at  the  nipple;  in  the  substance  of  the  breast  ti< 
ducts  branch  repeatedly,  the  ultimate  ramifications  dilating  into  ri< 
acini  of  the  organ.  These  acini  and  their  ducts  are  united  togrtbr 
to  form  lobules  which  are  separated  from  one  another  by  ut  ift^ 
conrieutive  tissue.  Outlying  iobules  of  breast  substance  arc  coniiw* 
and  may  extend  a  considerable  distance  above,  below,  or  to«af<^ 
the  apparent  limits  of  the  gland — a  fact  of  importance  in  aropc- 
laiing  for  malignant  disease.  The  ducts  and  acini  arc  lined  «rJ: 
short  columnar  or  cubical  epithelium.  The  nodular  elevations  5«^ 
in  the  areola  of  the   nipple  are  the  openings   of  small    btanc^ 
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glands.  The  lymphatics  From  the  breast  pass  to  the  glands  along 
.ht  subscapular  artery  and  anterior  fold  of  the  axilla,  and  thence  to 
;he  supraclavicular  set  The  lymphatic  paths  communicate  with 
:hose  found  in  the  pectoral  fascia,  and  hence  the  importance  of 
removing  this  in  amputation  for  cancer.  The  vessels  aie  supplied  by 
:he  long  thoracic  and  external  mammary  branches  of  the  axillary, 
:he  internal  mammary,  and  inlercostals.  The  male  breast  is  like  an 
imperfertly  developed  female  organ,  and  although  liable  to  the  same 
pathological  conditions,  is  very  rarely  affected  by  them. 


DEVEIX)PMENTAL  ANOMALIES 

Supernumerary  breasts  are  occasionally  met  with.  The 
additional  organ  is  usually  placed  between  the  true  breasts  or  just 
under  the  anterior  fold  of  the  axilla  ;  more  rarely  it  is  situated  below 
one  of  the  breasts,  or  in  some  remote  position.  Additional  breasts 
are  always  small  but  may  possess  a  perfect  nipple  and  be  func- 
tionally active  ;  they  are  liable  to  all  the  pathological  conditions 
affectmg  the  normal  gland.  Sometimes  there  is  merely  a  nipple- 
like projection  on  ihe  skin,  or  an  outlying  lobule  of  the  breast, 
whose  presence  is  only  ascertained  when  the  organ  becomes 
functionally  active. 

Absence  of  the  breasts  has  been  recorded,  hut  is  very  rare. 
Occasionally  the  brcaiiis  of  women  retain  their  childish  characters 
lifter  puberty  and  throughout  life. 


FUNCTIONAL    ANOMALIES 

Agalactia. — It  sometimes  happens  that  the  secretion  of  milk 

does  not  occur  with  parturition.  Such  a  condition  is  dependent 
upon  general  ill-health,  and  is  often  due  to  want  of  proper  nourish- 
ment and  fresh  air  dtirini;  pregnancy.  If  the  pattt-nl  is  sci/ed  wiih 
any  acute  disease  durmg  the  puerperal  period,  the  secretion  of  milk 
may  he  completely  and  permanently  arrested. 

Galactorrhoea  or  excessive  secretion  of  milk,  which  is  usually 
of  poor  f]iiality,  is  dependent  on  unknown  causes.  The  quantity 
may  be  ver)'  great,  causing  not  only  serious  inconvenience,  but 
deterioration  of  the  health.  The  excess  of  secretion  may  be  drawn 
off  with  the  breast-pump,  and  if  the  brensl  is  very  lurgid  and  tender, 
glycerine  and  belladonna  and  hot  fomentations  should  be  applied. 
The  bowels  should  be  opened  and  kept  acting  by  saline  purges. 
Iodide  of  potassium  is  very  useful  in  checking  the  secretion.     The 
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general  health  should  be  improved  by  good  food,  tonics,  and 
sea-air. 

Abnormal  secretion  of  milk  may  occur  in  the  breasts  of 
born    c^uld^en,    young    wonien,    and    even    men.        It    is    prol 
ihatj  in  the  case  of  young  women,  the  breast   may   be   excited 
secrete  by  frequently  putting  infants  to  the   nipple   in   the  hope 
keeping   them    quiet.     At    puberty,   pain    and    turgescence  <rf 
breast  is  common  and  sometimes  a  little  milk  is  presenL 

Very  little  trouble  results  from  this  condition,  but  breast-a 
may  occur.  The  treatment  for  galactorrhcea  should  be  adopted 
the  severity  of  the  case  demands  active  measures. 


k 


MASTODYNU 

In  the  great  majority  of  cases,  neuralgia  of  the   breast  is  a 

indication  of  the  presence  of  some  pathological  condition  and  -• 
very  frequently  associated  with  chronic  mastitis.  Apart  from  soii 
causes  mastodynia  is  rare,  and  is  usually  met  with  in  young,  so-caUfC 
hysterical  women,  in  whom  amenonhoea  or  some  uterine  tjoubk 
co-exists.     Anaemia  is  often  at  the  bottom  of  the  mischief. 

The  pain  is  usually  periodic  and  liable  to  be  worse  at  '}i 
menstrual  period  and  after  manipulation  of  the  breast.  It  is  some 
times  agonising  and  may  be  referred  to  a  definite  nerve,  usually  ttc 
intercosto-humeral,  in  which  case  it  shoots  down  the  inner  side 
the  arm  to  the  elbow.  There  is  associated  cutaneous  hyperaesih^ 
and  general  tenderness. 

Treatment. — The  patient's  general  health  must  be  im| 
and  anemia  should  receive  special  attention.  The  astringent  ptr 
parations  of  iron,  the  syrup  of  the  hyjjophospliites,  cod-liver  o\X  «ni 
quinine  are  specially  serviceable,  combined  with  good  nutnticC' 
food,  plenty  of  fresh  air  and  exercise,  and  regulation  of  the  /'nm: 
via.  Local  anodynes  may  be  servicenble  for  a  time,  but  do  not  do 
any  permanent  good  ;  the  breast  should  be  covered  with  a  bcHa 
donna  or  opium  plaster  to  prevent  the  patient  fidgeting  with  it 
During  a  paroxysm  of  pain  a  hypodermic  injection  of  morpfaii 
may  be  necessary,  but  care  should  be  taken  in  the  use  of  the 
drug. 

In  one  very  severe  case  under  my  care,  after  exhausting  «J 
remedies  at  my  command,  I  divided  the  intcrcosio-humetal  nmt 
in  the  axilla  (the  pain  being  definitely  referred  to  its  course)  «i6 
complete  and  permanent  success. 
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Atrophy  of  the  breast  is  a  constant  change  in  advanced  life  and 
usually  begins  al  a  varying  period  after  the  climacteric,  but  may  do 
so  earlier.  In  some  cases  the  normal  process  of  involution  after 
lactation  may  be  excessive,  and  result  in  atrophy.  Atrophied 
breasts  by  no  means  necessarily  look  small ;  they  are  indeed 
frequently  much  enlarged  after  the  cessation  of  menstruation,  the 
maintenance  or  increase  of  size  being  dependent  upon  fat,  and  the 
mammary  substance  itself  being  very  small  in  amount  (JaUe  hyper- 
trophy). 

The  ducts  are  not  involved  in  the  atrophic  process.  The  acini 
lose  their  epithelial  covering,  gradually  shrink  and  become  obliter- 
ated ;  some  of  them  may  escape  and  become  distended  with  a 
clear  fluid  giving  rise  to  cysts  {involution  cysts).  Occasionally  very 
many  of  these  are  present,  so  that  the  breast,  unless  there  be  much 
overlying  fat,  feels  not  unlike  a  bunch  of  gra[>es  beneath  the  skm. 

HYPERTROPHY   OF  THE   BREAST 

Hypertrophy  of  the  breast  is  a  rare  condition,  and  is  usually 
met  with  in  young  neurotic  women,  who  are  the  subjects  of  ainen- 
orrhcea  or  some  uterine  affection.  The  condition  is  usually  bi- 
lateral though  more  pronounced  on  one  side.  The  breasts  may 
attain  a  very  large  size,  and,  becoming  pendulous,  may  reach  to  the 
waist ;  in  less  severe  cases  the  organ  is  firm  and  tense  and  the 
overlying  skin  is  stretched  and  shiny ;  the  area  of  the  areola  is 
increased.  The  tissues  of  the  gland,  especially  the  interlobular 
connective  tissue,  are  increased  in  amount,  but  do  not  show  any 
other  de|>arture  from  the  normal.  Occasionally  the  hypertrophy 
diminishes  witli  involution  after  lactation. 

The  symptoms  are  mechanical  only  ;  there  is  a  feeling  of  weight 
and  dra^izing  and  occasionally  masiodynia. 

Treatment — The  breast  should  be  well  supported  by  strap- 
ping, which  must  be  tight  enough  to  exert  some  pressure.  The 
general  health  and  the  stale  of  the  uterine  functions  must  be 
attended  to,  and  tonics,  especially  iron,  are  beneficiaL  Iodide  of 
potassium  should  be  given  a  fair  trial.  If  the  breast  is  very  large  so 
that  the  mere  bulk  is  a  serious  inconvenience,  and  especially  if  there 
is  associated  pain,  amputation  may  be  performed  ;  when  both  are 
affected  they  should  not  be  removed  simultaneously. 

False  hypertrophy. — A  breast  may  appear  to  be   enlarged 
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from  an  increase  in  the  fat  or  conneclive  tissue,  or  from  the 
of  a  tumour.      Aci:iiuiulaLiou  of  fat  is  very  common  after  the 
teric,  and   the  breasts  of  Negresses  occasionally  become  muih  r^ 
larged  and  pendulous  from  the  same  cause,  added  to  lack  of  suppxi 
in  the  absence  of  clothing, 

ArUTK    MASTITIS ACUTE    MAMMARY    ABCESS 

Etiology. — Acute  inflammation  and  suppuration  of  tht 
usually  occurs  in  connection  with  pregnancy  and  especially  1: 
It  is  essentially  a  disease  of  the  poorer  classes,  and  is  favoum. 
want  of  sutticient  and  proper  food,  or  any  condition   impairing  u< 
general     health    during    pregnancy.      Mammary     abscess    is   dkc 
common  on  the  right  side,  probably  because  the  right  breast  is  nK« 
used  for  suckling  and  the  nipple  is  therefore   more  likely  to  suife 
Cracked  nipple  is  a  frequent  precursor  of  the  condition  ;  retracts 
of  the  nipple  or  death  of  the  child  may  both    occasion  abscov 
no  doubt  because  the  congested  state  of  the   breast  is  unreliewsi 
Occasionally  suppuration  may  occur  as  the  result  of  injury-  or  gener. 
embolic  pyemia.     The  pyogenic  cocci  may  gain  entrance  along  ?* 
ducts,  or  in  the  case  of  cracked  nip[)le,  by  the  lymphatics^     Absao 
may  arise  in  the  breasts  of  infants,  unmarried  women,  or  mca 

Morbid  anatomy. — The  abscess  may  be  quite  small  toA 
situated  over  the  brensl,  usually  close  to  the  nipple  beneath  vt 
areola  (stfpra mammary  afiscess);  or  it  may  lie  beneath  the  hraeL 
probably  originating  in  a  deeply  seated  lobule  {sufiwammary) ,  h~. 
more  usually  the  suppuration  is  in  the  lobules  of  the  breast  i^ 
{i/tfra mammary  a/rs^rt'ss).  The  inflammation  arises  round  the  »oit 
of  the  gland,  the  organisms  passing  through  their  walls.  Mist 
lobules  may  be  successively  affected,  and  if  the  abscesses  are  allowed 
to  burst  the  breast  may  become  tunnelled  and  undermined  »riT: 
numerous  siruises  which  will  form  in  the  absence  of  free  drainage- 
Signs  and  symptoms. — The  patient  complains  of  inteose_ 
throbbing  pain  which  is  aggravated  by  suckling,  especially  if 
nipple  be  cracked.  On  examination  the  breast  will  be  found  swoll 
turgid,  and  very  tender ;  the  skin  is  hot,  tense,  and  shiny,  and 
cutaneous  veins  are  engorged.  The  tcmi>erature  is  raided, 
times  to  104''  F. ;  the  patient  looks  and  feels  very  ill,  and  the 
constitutional  symptoms  of  fever  are  present  Suppuration 
be  ushered  in  by  shivering  and  deepening  of  the  constituti 
symptoms  ;  the  skin  over  the  abs<:ess  becomes  cedenialous, 
tense  and  shiny,  and  where  the  pus  approaches  the  surface  the 
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Lt  becomes  dusky  in  colour  and  gradually  thinned.  Fluctuation  is 
J^  easily  felt  if  the  abscess  be  large,  but  if  it  be  small  and  detply  seated 
j^  this  sign  may  be  difficult  of  detection.  In  the  case  of  sub-mammary 
^    nbscess  pain  is  increased  by  moving  the  pecloralis  major  muscle, 

and  the  collection  of  pus  beneath  the  gland  pushes  it  forwards  so 
I      that  it  projects  more  than  docs  the  unaffected  breast. 
^^         Mammary  abscess  may  affect  only  one  part  of  the  Dreast^  but 
^(other  lobules  may  break  down  successively.     The  areolar  or  sii[>ra- 
^    mammary  abscess  does   not  produce  such  severe  local   or  general 

symptoms,  alihouL;!]  tlie  pain  during  suckling  may  be  acute. 

Acute  mastitis  does  not  always  terminate  in  acute  abscess,  but 

may  completely  subside  under  treatment  or  may  become  chronic  and 

ultimately  cause  chronic  abscess. 

Treatment — During  lactation  the  nipple  should  be  carefully 
J     prevented  from  cracking  as  described  on  p.  695, 

If  acute  mastitis  is  not  very  severe,  prompt  treatment  may  arrest 
P  suppuration.  The  patient  should  be  directed  to  keep  the  arm  to 
"  the  side,  and  the  breast  sup]>orted  by  a  sling.  If  llie  general 
^      condition  of  the  patient  jjermits,  the  child  should  be  suckled  at  the 

[healthy  breast,  the  milk  being  withdrawn  from  the  inflamed  one  by 
the    breast-pump.      When  the    inflammation   is  severe,  suppuration 

I  imminent,  and  the  [latient  in  a  very  weak  state  with  high  fever,  ihe 
child  must  be  weaned  ;  under  such  circumstances  suckling  will  tax 

[  the  mother's  strength  too  much  and  her  milk  is  unfit  for  the  baby. 
The  secretion  of  milk  may  be  arrested  by  the  same  measures  that 
will  benefit  the  inllammation.  The  breast  shouKl  be  painted  with 
glycerine  and  belladonna,  and  hot  fomentations  must  be  frequently 
applied;  the  bowels  must  be  acted  on  by  salines  and  iodide  of 
potassium  should  be  administered  internally. 

Should  suppuration  occnrj  the  abscess  must  be  freely  opened  by 
an  incision  radiating  from  the  nipple,  so  that  the  ducts  may  not  be 
divided  if  breast  tissue  has  to  be  cut  through.  It  is  important  to 
have  a  long  enough  opening  to  secure  ampte  drainage,  otherwise 
burrowing  is  very  likely  to  ensue  and  occasion  iong-tontinited 
trouble,  materially  adding  to  the  i)aiient's  debilitated  condition. 
The  abscess  cavity  shouKI  be  examined  with  the  finger  to  ascertain 
if  a  counter-opening  is  necessary.  Should  other  lobules  suppurate, 
and  ibis  is  to  be  suspected  if  the  j»atieni's  general  condition  does 
not  rapidly  improve,  the  softened  patches  must  be  freely  opened. 
Breast  abscesses  sometimes  show  a  great  reluctance  to  heal, 
especially  if  the  function  of  the  gland  has  not  been  arrested  and 
milk  escapes  into  the  abscess  sac.  Under  such  circumstances  the 
VOL.  in  2  X 
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wall  may  be  stimulaled  by  the  use  of  astringent  antiseptic  loiior>» 
by  sharp-spooning.  Very  rarely  the  cavity  contracts  doirn  to  i 
narrow  sinus  discharging  milk  {milk  fistula). 

When  the  breast  is  extensively  riddled  or  undermined  by  sintao 
which  continually  discharge  pus  and  so  weaken  the  patient,  tb« 
should  be  sharp-spooned  and  slit  up  whenever  this  can  be  <kat 
without  infliciing  great  damage. 

In  view  of  the  dehilitaied  and  often  half-starved  condition  of  t^ 
patient,  a  jjlentiful  and  nutritious  diet  is  essential.  During  t'k 
height  of  the  mischief,  while  the  temperature  is  raised,  the  foai 
must  consist  of  good  beef-tea  or  broth,  milk,  and  a  little  stimuua. 
if  the  pulse  is  feeble  and  rapid.  As  soon  as  the  abscess  has  ben 
opened  and  the  general  condition  improves,  the  diet  must  be  mat 
liberal,  and  when  quite  convalescent  the  patient  should  be  giwi 
tonics  and  sent  to  the  country  if  circumstances  penait. 

CHRONIC   MAMMARY    ABSCESS 

Etiology. — Chronic  breast-abscess  is  almost  always  preoedrf 
by  pregnancy,  whether  this  has  gone  to  the  full  term  or  noL  ll 
rare  cases  it  may  be  due  to  injury  or  a  deposit  of  tubercle. 

Morbid  anatomy. ^The  abscess  sac  is  usually  small,  aa4 
affects  a  deep-seated  lobule  of  the  gland  The  wall  is  ver)-  thifi 
and  surrounded  by  condensed  and  indurated  breast  tissue :  tbew 
conditions,  coupled  with  the  small  quantity  of  pus  and  its  thici 
rurdy  character,  render  the  detection  of  fluctuation  difficult  u 
impossible.  A  layer  of  unhealthy  granulation  tissue  lines  the 
abscess  wall.  Owing  to  the  chronic  inflammation  the  ducts  maybe 
pulled  upon  and  cause  retraction  of  the  nipple. 

Sig;ns. — Chronic  mammary  abscess  closely  resembles  scirrte 
cancer,  and  many  breasts  have  been  removed  under  this  supposiDocL 
The  history  of  previous  pregnancy,  the  occasional  cedema  of  th* 
skin,  and  perhaps  indistinct  evidence  of  fluctuation  are  the  leading 
diagnostic  features ;  the  axillary  glands  may  be  enlarged  in  either 
condition. 

Cancer  and  deeply  seated  innocent  tumours  or  cysts  are  ususSf 
more  circumscribed  than  is  chronic  abscess,  but  this  is  of  little 
diagnostic  value.  Whenever  there  is  the  slightest  doubt  as  lo  the 
diagnosis,  the  surgeon  should  invariably  cut  right  through  the 
supposed  tumour  before  sacrificing  the  breast. 

Treatment — The  abscess  must  l>e  freely  opened  by  an  incisioe 
radiating  from  the  nipple.    The  wall  should  be  cut  away  with  scisscfs 
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or  freely  sharp-spooned,  for  if  the  abscess  is  simply  evacuated  the 
density  of  the  inflamnmtory  tissue  prevents  healing; 


CHRONIC   INTERSTITIAL   MASTITIS 

Etiology. — Chronic  mastitis  is  a  very  troublesome  condition, 
and  is  usually  met  with  in  the  breasts  of  childless  women  over  forty 
years  of  age,  but  also  often  attacks  younger  women  and  girls  at  the 
age  of  puberty ;  it  is  occasionally  met  with  in  the  male.  Chronic 
inflammation  may  follow  lactation  or  the  acute  form. 

Morbid  anatomy. — The  disease  is  often  bilateral,  but  is 
worse  on  one  side ;  it  usually  affects  only  a  limited  portion  of  the 
breast  (lobular  mastitis),  but  may  involve  the  whole.  The  changes 
are  similar  to  those  occurring  in  cirrhosis  of  other  organs.  The 
interlobular  connective  tissue  is  increased,  and,  microscopically,  all 
stages  in  the  development  of  fibroid  tissue  from  round-celled 
infiltration  may  be  seen.  As  the  new  tissue  contracts,  the  glandular 
substance  atrophies  from  pressure ;  the  epithelium  of  the  acini 
proliferates,  becomes  fatty,  and  is  absorbed,  and  the  acini  are 
obliterated.  Pressure  on  the  ducts  leads  to  the  formation  of 
retention  cysts,  containing  clear  or  turbid  fluid,  of  those  acini  which 
have  escaped  destruction.  These  cysts  are  very  small  and  are 
chiefly  seen  on  the  under  surface  of  the  organ ;  they  closely 
resemble  those  met  with  in  renal  cirrhosis.  Such  a  cyst  may 
occasionally  attain  the  size  of  a  walnut  and  be  distinguishable  as  a 
definite  tumour. 

The  affected  breast  is  hard,  dense,  and  leathery  in  consistence. 

Si^S. — The  first  sign  attracting  attention  is  pain,  which  is 
sometimes  severe  and  may  radiate  over  the  chest  or  along  the 
intercosto-humeral  nerve.  The  pain  is  worse  at  the  menstrual 
period  and  after  examination  of  the  organ,  which  causes  the  patient 
to  flinch.  The  breast  is  somewhat  enlarged,  indurated,  and  knotty, 
the  edge  rounded  and  clearly  defined ;  the  skin  is  unaffected,  but 
may  dimple  slightly  when  squeezed  up  between  the  finger  and 
thumb ;  the  nipple  is  not  retracted.  When  only  one  lobule  of  the 
breast  is  affected  an  erroneous  diagnosis  of  fibro-adenoma  or 
cancer  is  occasionally  made,  and  should  there  be  a  cyst  of  any  size, 
the  error  is  more  likely  to  arise.  If  the  palm  of  the  hand  be  laid 
upon  the  breast  and  the  organ  is  pressed  against  the  chest  wall,  it  will 
be  evident  that  there  is  no  distinct  tumour.  The  glands  in  the 
axilla  are  occasionally  slightly  enlnrired  and  tender.  The  general 
health  remains  good,  but  the  patient  is  often  anaemic. 


MANUAL  OF   SURGERY 


CflL' 


Prognosis. — Chronic  mastllis  is  a  very  intractable  coodityx 
but  may  soiiieiimes  disappear  gradually,  or  may  tcrniinate  in  chnca 
abscess.  If  the  patient  becomes  pregnant  the  disease  may  l* 
benefited  when  involution  follows  lactation.  Sometitncs  the  a* 
dition  is  followed  by  cancer. 

Treatment — Ihe   paiienl   should    be    reassured  as  to  :^ 
innocent  nature  of  the  disease,  her  condition  being  often  aggiartl** 
by  the  constant  dread  of  cancer.     She  should   be  warned  not  r. 
metitJle  with  the  breast,  which  may  be  covered  (excepting  the  nijij* 
and  areola)  with  a  belladonna  or  opium   plaster,   the  use  of  wbd 
often  gives  relief.     These  applications,  especially  the  former,  war- 
limes  cause  considerable  irritation  and  give  rise  to  small  pustules '-" 
the   skin — a  fact   the  patient  should   know.       Direct   pres- 
means  of  strapping  is  sometimes  beneficial,  but  should  this  ; 
the  pain  it  must   be   discontinued.       Any    uterine    trouble  ^^.  ' 
receive  attention,  and  anaemia  must  be  treated  by  the  adninusu-L  • 
of  tonics,  especially  iron,  good  food,  and  change  of  air,     Io6* 
of  potassium  occasionally  does  good.     In  p>ersistent  cases  cau*< 
much   trouble   from   pain,    the    aifected   lobule    may    be    cut  tw 
should  an  ajfpreciable   cyst   be   present   it   should    be  opened  »t 
allowed  Co  granulate  from  the  boiiom,  the  secreting  surface  hc^ 
swabbed  over  with  chloride  of  zinc  solution,  grs.  40  ad  51.     It»  t^ 
most  severe  cases,  when  the  whole  breast  is  aflfected,  the  patKi; 
past  the  climacteric,  and  the  annoyance  great,  amputation  ma)  U. 
resorted  to ;  this,  however,  is  very  rarely  required. 


rUBERCLE  OF  THE   BREAST 

Tubercle  of  the  breast  is  a  rare  condition  and   usually  gives 
to  chronic  localised  abscess ;  more  rarely  the   breast   is  the  seal 
disseminated  tubercle.     It  is  nearly  always  associated  with  pulmonin 
plithisis  or  some  other  tubercular  lesioa     The  axillary  glands «« 
often  enlarged  and  caseous. 

If  localised  abscess  forms  it  should  be  treated  by  exc£sioa<' 
the  affected  lobule  ;  but  when  the  breast  is  more  generally  divry*^ 
amputation  is  required. 
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A  primary  chancre  is  somtlimcs  met  with  on  the  nippk 
and  often  originates  in  a  crack.  The  lesion  is  superBciiDf 
\ilceraied,  localised,  indurated,  and  painless  ;  the  axillary  glands  vt 
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^■ilways  enlarged,  indurated,  and  discrete.  If  there  is  much  ulcera- 
Vtion  the  condition  may  be  mistaken  for  cpitlielioma,  but  the 
E|  appearance  of  secondary  symptoms,  the  history  of  the  case,  and 
1^  the  effect  of  anti  syphilitic  treatment  will  establish  the  diagnosis, 
I  Mucous  tubercles  may  occur  round  the  nipple. 
L  In    the    tertiary    stage    of   the    disease    diffuse    infiltration, 

clinically  resembling  the  usual  furm  of  chronic  niastiiis,   bus  been 
occasional  ty  noticed. 

Gummata  may  form  beneath  the  skin  or  in  the  substance  of 
the  breast ;  when  softening  occurs  the  mass  breaks  down,  leaving 
a  circular  excavated  ulcer  with  a  foul  base  covered  with  the 
characteristic  wash-leather  slough.  Before  this  stage  is  reached  the 
diagnosis  from  adenoma  and  cancer  may  present  difficulties.  From 
t  the  former,  gumma  may  he  distinguished  by  its  greater  fixity,  from 
I  the  latter  by  the  absence  of  pain  or  glandular  enlargement,  and  by 
f  its  being  less  dense ;  in  both  cases  the  history  is  of  value.  The 
treatment  is  that  for  tertiary  syphilis. 

TUMOURS    OF   THE    BREAST 

The  connective  tissue  tumours  are  all  rare.  Lipomata  are 
sometimes  met  with  beneath  the  skin  over  or  between  the  breasts, 
but  can  hardly  be  regarded  as  tumours  of  the  breast. 

The  so-called  recurrent  fibroid  is  now  known  to  be  a  spindle- 
celled  sarcoma. 

M3rxoma,  osteoma,  and  chondroma  have  been  met  with, 
but  are  excessively  rare. 

Connective  tissue  tumours  should  be  removed  without  damage 
to  the  breast  tissue. 


ADENOMATA — PURE   ADENOMA ADENO-FIBROMA — ADENO-SARCOMA 

—CYSTIC   ADENO-SARCOMA 

Morbid  anatomy. — These  tumours,  though  diflTering  in  many 
respects  to  the  naked  eye  and  in  ihL-ir  cUnical  characters,  are  all 
built  up  on  the  same  general  plan  and  owe  their  individual 
characteristics  to  modifications  of  growth.  They  are  all,  primarily 
at  least,  innocent,  although  those  containing  sarcomatous  tissue  may 
grow  rapidly,  attain  a  very  large  size,  and  affect  the  general  health 
by  fungating  on  the  surface  and  eventually  exhibit  decided  malig- 
nancy. All  these  tumours  are  enrapsiiled,  and  merely  push  aside, 
and  by  pressure  cause  atrophy  of  the  surrounding  breast  tissue;  in 
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the  TRpidly  growing  forms  the  capsule  may  give  way,  the  skm  becaa 
implicated,  nnd  the  tumour  ultimntely  fungaie  on  the  skiu. 

The  general  anatoinital  slnicture  of  these  tumours  C" 
stromn,  in  which  run  slit-like  si^ces  and  inifxrrfcct  acini 
one  or  more  layers  of  ctit>iral  epithelium   and   conuinine  1  bix 
serous  fluid.     'I'ne  epithelial  cells  never   penefirale   beyond  therj 
of  the  space  they  line,  and  hence  do  not  grow  into  the  stroaad] 
the  organ. 

Modifications  in  the  stroma  or  the  spaces  necessarily  resalsiii 


1: 


Fig  196  -  Tubular  ndenoma  of  th«  bre&iit  fZtefrler).    m.  lont^tiidinat  fcrtioa  of  dikisd 

ami  Imincliini;  mbulc*  ;  A.  cnMi.s..'..iii.in  ofmhulr*  ;  c,  un^nio.* 

corresponding  variations  in  the  general  appearance  of  the  turoocr 
ami  in  its  cliniral  characters. 

Modlflcatlons  or  the  stroma. — In  the  case  of  the  simple  adcno- 
fibroma,  the  stroma  consists  of  fil)rous  tissue  with  a   few  cell 
elements.      If  the  tclliilar  element  is  large  in  amount   all  gradaiio 
of  development,  from  embryonic  tissue  up  to  fully  formed  fi 
tissue,  are  met  with  and  the  tumour  is  spoken  of  as  a  so/f  aJi 
Jf/fro/na  or  aJfitf-sarcorna, 

Hodincations  of  the  spaces. — The  simple,  slii-likc  spaces  and 
inijjerfect  acini  (which  arc  never  connected  with  a  duct  as  in 
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breast  tissue)  may  be  dilaicfl  into  cysts  of  large  or  small  size  (rys/ic 
ad€ no-fibroma).  It'  at  the  same  time  the  stroma  is  embryonic,  the 
tumour  is  spoken  of  by  some  as  a  cysfU  ade no- sarcoma. 

Not  uncommonly  inlracystic  growths  grow  into  and  completely 
fill  a  cyst ;  these  growths  are  themselves  exact  representations  of 
the  whole  tumour,  consisting  of  stroma,  spaces,  and  cysts  which 
may  in  their  turn  contain  growths  (Fig.  197). 

Such  tumours  are  sometimes  spoken  of  as  proliferous  cysts. 

Pure  adenoma  is  vcr)-  rare  and  is  exactly  like  ordinary  breast 
tissue,  except  in  so  far  that  its  ducts  are  rudimentary  and  have  no 
outlet 


Fig.  197.— Papil1irernu<  cystic  adeiwina  of  the  lireast  (ZiefrWi'X    c,  ctronui;  h,  onootli-wallBii 

c>»ts ;  c.  Oils  Iwirf  Hilh  papillt :  d,  cy«*  filled  with  p;ipilla: ;  t,  «iuili  cncapMilnl  papiUuy 
growths;/',  aiJcnomalous  prolUeialiun  ;  g,  nipple. 


Adeno-fibroma^Chronic  mammary  tumour. — This,  the 
common  innocent  tumour  of  the  breast,  is  composed  of  a  fibrous 
l>asis,  with,  slit-like  spaces  as  above  described.  The  tumour  is 
encapsuled  and  quite  distinct  from  the  breast  tissue,  except  for  a 
small  pedicle  at  one  i>art ;  it  is  nodulated  on  the  surface.  On 
Section  no  milky  juice  can  be  obtained  by  scra[}ing  as  is  the  case 
in  cancer,  but  a  little  clear  fluid  escapes  from  the  spaces. 

The  cut  surface  is  often  foliated  owini;  to  the  sht-like  spaces,  and 
in  ty[iical  specimens  resembles  the  heart  of  a  cabbage. 

Clinical  eharaeters. — Adeno-fibroma  is  usually  met   with   iq 
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young  unmarried  women,  and  is  sometunes  attributed  by  ibe 
to  injury.     Uterine  disturbance  is  often   present,  but  what  re! 
f  any,  exists  between  the  conditions  is   unknuwn.      The  grovih 
usually  slow,  but  after  a  time,  when  cellular  elements  form  a 
part  of  the  stroma,  it  may  become  ra]>id.      l^he   tumour  is  piinfJ 
during  and  after  examination  and  at  the  menstrual  period  ;  the 
is  usually  slight  and  neuralgic  in  character,  but  may  be   very 
The  tumour  is  freely  movable,  and  does  not  affect  the  skin,  ni 
or  glands ;  neither  does  it  produce  secondary   deposits,   recur 
removal,  nor  affect  the  general  health.      It   is   dense   but  clastic 
the  touch,  and  may  be  confounded  with  a  tense  cyst      Occasio 
adeno-fibromata  disappear  spontaneously  or  during  involution 
lactation. 

Treatment — No  treatment  but  removal  can  be  expected  to  do 
any  good.  To  effect  this  the  tumour  should  be  fixed  by  one  hind 
and  pressed  well  against  the  skin,  which  is  thus  stretched  over  e. 
The  knife  is  made  to  cut  into  the  growth,  so  that  tl»e  investint 
connective  tissue  is  with  certainty  opened,  and  if  the  pressure  on  i: 
be  maintained  while  the  incision  (which  must  radiate  from  tfac 
nipple)  13  made,  the  tumour  readily  shells  out ;  the  small  jfcdick 
is  then  divided,  and  the  wound  cleansed  and  closed  withooi 
drainage.     The  capsule  need  not  be  removed. 

Ade no-sarcoma  or  soft  adeno-fibroma. — The  only  diflfer 
ence  between  this  tumour  and  the  simple  adeno-fibroma  is  that  the 
stroma  is  largely  composed  of  embr)onic  or  imperfect  fibrous  li&sitc 
and  on  microscopic  examination  round,  oval,  and  spindle  cells  ire 
found  to  be  numerous,  the  rate  of  growth  is  consequently  increaseti, 
and  in  some  cases  the  tumour  may  attain  an  enormous  size,  and 
even  fungate  through  the  skin,  retaining,  however,  its  innocen! 
nature.  The  tumour  may  be  rapid  of  growth  from  the  first,  or  i 
simple  adeno-fibroma  may  assume  its  clinical  characters.  There 
is  usually  no  pain.  An  adeno-sarcoma  is  often  cystic,  and  may  be 
myxomatous. 

Treatment — "\\1ien   the  growth   is  small  the  treatment  is 
same   as   for   adeno-fibroma,  but   if  it  has    attained  a    large 
amputation  of  the  i>reast  is  required. 

Cystic  adeno-sarcoma  or  cystic  adeno-fibronut — Thii 
growth  differs  from  the  preceding  only  in  the  presence  of  cysts  <4 
considerable    size,    which     may    contain     inlracystic    growths    that 
sometimes  completely  fill  them.     The  clinical  history  is  the  same 
the  tumour  is  soft,  and  may  have  grown  quickly  from  the  first, 
may  have  originated  as  a  simple  adeno-fibroma  which,  having 
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present  and  practically  stationary  for  a  long  time,  has  suddenly 
increased  with  rapidity.  The  presence  of  cysts  may  be  easily 
recognised,  but  the  soft  stroma  often  gives  a  false  sense  of 
fluctuation. 

Treatment  consists  in  removal  of  the  tumour,  or  amputation  of 
the  breast  according  to  the  size  the  former  has  attained. 

SARCOMA    OF   THE    BREAST 

Morbid  anatomy. — Pure  sarcoma  is  usually  of  the  spindle- 
celled  variety^  but  the  round-celled  is  not  uncommon.  Myeloid,  alve- 
olar, and  myxo-sarcoma  are  also  occasionally  met  with.  The  tumour 
is  encapsuledf  but  as  it  increases  in  size  the  capsule  may  yield  and 
the  growth  spread  throughout  the  breast,  or  implicate  and  fungaie 
through  the  skin.  Cysts  due  to  degeneration  and  softening,  or  to 
haemorrhage  within  the  tumour,  arc  common  ;  but  there  b  no 
epithelial  lining  to  the  cyst  wall  as  in  the  adeno-sarroma. 

Clinical  characters. — Sarcoma  is  usually  met  with  between  the 
ages  of  thirty  and  forty.  It  may  grow  slowly  for  a  time,  or  quickly 
from  the  first,  the  rate  of  growth  being  prov>oTtional  to  its  softness, 

The  density  of  the  tumour  varies;  sometimes  the  spindle- 
celled  form  is  as  hard  as  a  5broid  tumour,  or  the  growth  may  be 
so  soft  that  it  appears  to  fluctuate. 

The  tumour  is  usually  rounded,  lobulatcd,  and  circumscribed, 
unless  the  capsule  has  yielded.  The  nipple  is  not  retracted,  and 
the  axillary  glands  are  but  rarely  involved.  Sarcoma  may  attain  an 
enormous  size,  and  lends  to  recur  locally  and  in  the  viscera  after 
removal. 

The  diagnosis  between  sarcoma  and  soft  glandular  cancer  or 
adenO'Sarcoma  is  often  impossible  before  removal  and  microscopic 
examination. 

Treatment — The  breast  must  be  completely  removed,  but  the 
axilla  need  not  be  cleared  unless  the  glands  are  implicated.  In 
some  instances,  where  the  rate  of  growth  is  slow,  and  the  tumour 
dense  and  quite  localised,  it  may  be  removed  without  sacrificing 
the  breast ;  but  the  case  should  be  carefully  watched,  and  the  whole 
organ  amputated  should  a  recurrence  take  place. 
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Etiology. — Cancer  of  the  breast   rarely  occurs  before  forty 
years  of  age,  but  when  it  docs  so  is  apt  to  run  a  rapid  course. 


682 


MANUAL  OF  SURGERY 


The  condition  is  often  attributed  by  the  patient  to  Injury,  at 
is  a  history  of  some  antecedent  inflammation  of  the  oi^an 
which  are  the  scat  of  chronic  mastitis  may  become  cancerous, 
frequent  association  of  cancer  with   Paget's    disease  of  the 
seems  to   be  more  than  accidental,   and   it   is   probable  that 
irritation   caused  by  the  latter  excites   epithelial    overgrowth 
invasion  of  the  tissues  and  lymphatics  by  the   cpithclinl  elcme«i 
Cancer  of  the  breast  is  relatively  more  common  in  roairied  than  a 
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Fia  198. — Sctn-hous  ouonoma  o<  the  bresut  (Zicgler).     «,  vtroma  ;  h,  loculi  filled  wiili 
celU  ;  r,  uoUted  ciutcer  cetU  ;  r/,  hliaid-vc^Mel ;  ^,  celhiUr  inAltratioa  of  ibc 


single  women.      For  further  information  regarding  the  etiology 
cancer  generally,  see  p.  222,  vol.  t. 

Hard  glandular  CeUicer  or  scirrhus. — Scirrhus  is  far  mac 
common  than  any  other  variety  of  cancer,  and  usually  occurs  in 
the  nodular  form.  At  first  there  is  a  small,  very  hard,  rounded, 
localised  but  not  encapsuled  tumour,  which  may  be  situated  in  anj 
part  of  the  breast,  and  is  not  adherent  to  the  skin  or  deeper  structures. 
As  the  mass  increases  in  size,  implication  of  the  surrounding  tissoe 
leads  to  fixity  and  perhaps  to  destruction  of  tlie  skin  and  ulceratioa 
(Fig.  202,  p.  686).  The  axillary  glands  are  speedily  affected,  and  Uttf 
on  the  disease  spreads  to  those  above  the  clavicle.  On  section  ibe 
umour  is  seen  to  be  localised,  but  processes  spread  from  it  into  the 
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surrounding  fat  along  the  fibrous  bands.  The  tendency  to  contract 
(due  to  atrophy  of  the  cells)  is  shown  by  the  cupping  of  the  cut 
surface,  by  the  drawing  in  of  the  pectoral  muscle,  and  by  retraction 
of  the  ni[)ple.  'I  he  surface  is  greyish  in  colour,  and  flecked  with 
dots  and  lines  of  yellow  (due  to  fatty  degeneration  of  the  epithelial 
cells),  so  that  it  closely  resembles  the  section  of  an  unrii>e  pear  or 
turnip. 

Spreading  to  the  skin,  the  growth  may  (with  or  without  ulcera- 
tion) invade  it  for  a  considerable  distance,  either  by  continuity  or 
by  the  confluence  of  isolated  nodular  patches  of  cancer ;  the  skin 


Fic.  199.— Cancer  of  the  bre 


:  t)i.<  '|.  ;[i-d  line  indicaica  the  cxlcot  to  wkidi  the  nipple 
HKx/'U  iu>\c  rctrucccd  (bUnd  Sutton). 


is  thus  rendered  hard  and  leathery,  and  its  natural  suppleness  is 
lost 

In  some  cases  the  main  feature  of  the  growth  is  this  extensive 
invasion  of  the  skin,  which  may  be  involved  over  the  greater  jjart  of 
the  thorax  {cancer  c«  cuirass^^  Fig.  200,  p.  684). 

Sometimes  the  cancer  involves  the  whole  breast,  simulating 
to  some  extent  the  condition  of  chronic  mastitis  {diffused  or 
infiltrating  scirrhus).  Such  cases  usually  progress  rapidly,  and 
involve  the  glands  and  internal  organs  early  ;  the  growth  is  very 
rich  in  cells,  and  hence  soft  in  consistence,  and  less  likely  to  give 
evidence  of  contraction. 

Atrophic  or  withering  scirrhus  is  a  rare  manifestation  of  the 
growth  met  with    in    aged  women,   and  characterised   by  a  tend* 
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ency  to  extreme  contraction,  so  that  the  affected  parts  are  tas* 
puckered  (I'ig.  201).  The  disease  in  such  cases  may  last  foricEi 
years,  the  patient  suffering  little  or  rio  inconvenience,  and  drinjJ 
some  other  complaint 

Secondary  deposits  of  cancer  not  only  occur  in  the  gUnds,  Ic 
in  the  iniernal  organs,  especially  the  h'ver  and  lungs,  'Ihe  grc«t 
may  invade  the  chest  wall  and  spread  through  it  to  the  pleurx  aa^ 
may  also  be  met  with  in  the  Viones. 

Sl^s. — The  p.ilient*3  attention  is  first  drawn  to  tne  Drcarf  tn 
some  little  pain,  or  she  casually  discovers  the  tumour  while  vuhist 


Fic  ■aa-4)iaMaiinftied  adnfaui  ouicer  oftht  UcaM  and  Mtin  i>v«r  ii  iemMctit  #■< 

(Jrawn  b>-  C  H.  Fr««man\ 

Pain  is  usually  slight  and  of  a  neuralgic  character,  but  as  the  diseise 
advances  may  be  very  severe,  and  radiate  o%'er  the  chest,  or  «t<wi 
down  the  arm,  especially  i(  the  axillary  glands  are  extcnsivcK  in- 
volved. The  mass  is  of  stony  hardness,  quite  localised,  and  at  rint 
freely  movable ;  hut  later  on  it  becomes  adherent  to  the  pcctoni 
muscle  and  to  the  skin.  If  it  is  situated  close  to  the  nipple  lU 
Initer  is  mnrkedly  retracted  (Kig.  199,  \\  683),  hut  if  at  the  pcripHcfr 
of  the  breast  the  nipple  may  remain  unaltered,  since  the  ducts  ai* 
not  involved.  On  approaching  the  skin  the  traction  on  the  fihroos 
septa  causes  it  to  dimple,  and  subsequently  ulceration  ntay  folkfC 
its  invasion.  The  appearance  of  the  ulcer  is  charactcrislrc ;  its 
floor  is  usually  depressed  beneath  the  level  of  the  skin,  tut  if  tfce 
growth  of  the  tumour  is  rapid  an  exuberant  bleedinj^  fungus  nu* 
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sprout  from  it.  The  floor  may  be  fairly  clean  and  covered  with 
unhealthy  granulations,  or — especially  if  the  patient  has  neglected 
it — may  be  very  foul  and  covered  with  slough.  The  edges  of  the 
ulcer  are  everted  and 
abrupt,  and  the  whole 
mass  is  dense  and  in- 
durated. 

The  superficial  veins 
are  often  congested  and 
plainly  visible.  Enlarged 
glands  may  be  felt  in 
ihc  axilla,  but  it  is  im- 
portant to  remember  that 
these  may  be  concealed 
in  the  fat,  and  so  escape 
detection,  and,  moreover, 
that  they  arc  cancerous 
before  attaining  a  sufii- 
cient  size  to  be  readily 
felt  There  may  be  con- 
siderable swelling  of  the 
arm,  causing  pain  and 
congestion,  due  to  pres- 
sure on  the  axillary  vein 
by  the  enlarged  glands. 

The  patient  gradually 
declines  in  health,  becoming  pallid,  emaciated,  and  cachectic,  and 
should  there  be  deposits  in  the  internal  organs  she  may  exhibit 
symptoms  of  their  presence. 

Diagnosis. — Nodular  scirrhiis  may  be  confounded  with  adenoma, 
chronic  abscess,  or  a  deeply  seated  and  tense  cyst.  The  first  and 
last  may  usually  be  eliminated  by  a  little  care :  the  age  of  the 
patient,  the  gradual  growth,  free  mobility,  marked  circumscription, 
and  freedom  of  the  glands,  nipple,  and  skin,  coupled  with  the 
absence  of  constitutioniil  cachexia  in  these  conditions,  usually  being 
sufficient.  From  chronic  abscess  the  diagnosis  is  far  more  difficult, 
and  has  been  discussed  on  p.  674. 

It  is  a  golden  rule  of  surgery  never  to  amputate  a  breast  in 
cases  in  which  there  is  the  least  doubt  as  lo  the  nature  of  the 
tumour,  before  an  incision  has  been  made  into  it,  and  the  diagnosis 
thereby  rendered  certain. 

Infiltrating  cancer  may  be  naistaken  for  chronic  mastitis,  and 


Fiu.  sot. — Alraphic  ccirrhiit  nf  ibv  brentl  nC  right  ytmitf 
durantrti.  The  teat  o(  lUc  ^tmwiIi  u*  much  piickcrodi 
Ami  the  anil  •wollen  ftom  pressure  un  ihe  axillary 
vcvicK  by  ibe  cicairicial  tif^ue  and  lyrophjttk  involve* 
ineni  (tliawu  by  C.  H.  FreenuuiX 
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Fig.  ao2.— UTceratinjE  tcirrbud  of  the  brea«   «rilh 
invaiion  of  the  iUfroaatUU'g  jkuu  (FuUixi). 


indeed    sometimes    supervenes    on    that    condition.        Rapiditj 
growth  and  glandular  enlargement  are  important  diagnostic  feat 

In  cancer  the  mass  is  sing-'x; 
but  in  mastitis  several  lobuki 
are  often  enlarged. 

Soft  g^landular  can 
(encephaloid). — Soft  cMoca 
diiTers  from  scirrhus  mcr  '. 
the  relatively  large  pr^i . 
of  epithelial  cells  to  the  fibfow 
stroma,  in  its  greater  vasctt* 
larity,  more  rapid  growth.  ituJ 
tendency  to  infiltrate  the  whole 
breast,  and  the  consequentiv 
slight  degree  of  conlraciiOQ 
(evidenced  by  dimpling  of  the 
skin  and  contraction  of 
nipple)  which  it  occasions. 
When  it  has  invaded 
skin  the  tumour  fungatcs, 
gives  rise  to  a  foul,  slougHv 
fungus,  which  rapidly  increnses  in  size,  and  may  be  the  seat  of  re- 
peated and  i)rofuse  hcemorrhage.  Softening  and  degeneration,  with 
interstitial  bleeding,  may  give  rise  to  cystic  ca\'ities  in  the  growtlu 

This  form  of  cancer  recurs  rapidly  after  removal,  speedily  re- 
produces itself  in  internal  organs,  and  is  more  quickly  fatal  than  k 
the  hard  form.  Soft  cancer  is  more  likely  to  occur  if  the  patient  be 
young.  The  general  diagnostic  features  are  similar  to  tho%e  of 
sarconia,  but  the  glandular  enlargement  usually  serves  to  differentiate 
the  two. 

Colloid  cancer. — Colloid  cancer  is  the  term  applied  to  the 
glandular  variety  (usually  uf  ihe  softer  kind)  in  which  this  form  of 
degeneration  has  occurred.  It  is  very  rare,  and  the  conditions 
leading  to  the  change  are  unknown. 

The  colloid  change  does  not  affect  the  whole  growth,  con- 
siderable portions  of  which,  especially  at  the  periphery,  remaining 
unaffected  ;  the  degenerated  cells  are  ultimately  entirely  replaced, 
in  the  affected  area,  by  colloid  material  enclosed  in  the  distended 
fibrous  alveoli.  Although  the  tumour  increases  in  size,  it  docs  so 
slowly,  and  its  malignancy  is  comparatively  slight 

Clinically  the  existence  of  colloid  is  practically  never  recogniscti 
until  the  breast  has  been  removed, 
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Duct  or  villous  cancer — Duct  cancer  is  a  rare  and  not 

very  malignant  form,  cliaratlerised  analomically  by  the  presence  ia 
ihe  growth  of  true  cysts  formed  by  dilatation  of  Uie  ducts,  which 
are  Hned  by  short  columnar  epithelium,  and  contain  delicate  vascular 
papillomnious  processes.  The  main  bulk  of  the  tumour  is  similar 
in  structure  to  a  soft  glandular  cancer.  This  form  of  growth 
originates  as  a  duct  papilloma  (see  Fig.  206,  p.  693),  the  epilhcUum 
which  covers  the  papillary  processes  proliferating  and  penetrating 
the  deeper  structures.  The  delicate  and  vascular  processes  may 
be  the  source  of  haemorrhage  which  distends  the  cysts,  and  which, 
escaping  from  the  nipple,  is  of  diagnostic  value.  In  any  given 
case  it  is  impossible  to  say  whether  the  condition  for  which  the 
patient  seeks  advice  is  really  carcinomatous,  or  merely  cystic  disease 
with  i)apillomaia,and  consequently  an  exptoratory  incision  is  advisable; 
akhougii  when  the  latter  condition  is  advanced  amputation  is  the 
best  course. 

The  axillary  glands  are  not  often  involved,  and  secondary 
deposits  only  occur  late. 

This  form  of  cancer  closely  resembles  in  its  general  features  the 
tumour-like  masses  found  in  rabbits'  livers  as  the  result  of  coccidium 
disease,  and  some  contend  that  the  breast  affection  is  really  due  to 
this  cause. 

Duct  cancer  is  sometimes  associated  with  Paget's  disease  of  the 
ni[)ple,  which  is  also  attributed  by  some  to  coccidia  (see  p.  696). 

Prog'nosis  of  cancer. — Speaking  generally,  it  may  be  said 
that  cancer  of  the  breast  proves  fatal  in  from  two  to  four  years  ; 
but  all  forms  are  not  equally  serious  in  this  resfwct.  Soft  glandular 
cancer  is  the  most  rapidly  fatal,  scirrhus  standing  about  midway 
between  it  and  villous  or  colloid  cancer.  Atrophic  scirrhus  may 
last  for  many  years.  The  occurrence  of  pregnancy  and  functional 
activity  of  the  gland  increases  the  rapidity  of  growth  in  all  forms. 
The  prognosis  at  the  i>rescnt  day  is,  in  view  of  early  and  accurate 
diagnosis  and  of  complete  operations,  much  more  hopeful  than  it 
was  twenty  years  ago. 

Treatment. — The  only  resource  is  amputation  of  the  whole 
breast  and  removal  of  the  axillary  glands.  Amputation  alone 
without  interference  with  the  axilla  may  be  performed  if  the  opera- 
tion is  undertaken  merely  with  the  view  of  relieving  the  patient 
from  an  ulcerating,  foul,  and  painful  mass  without  any  hope  of 
cure. 

In  certain  cases  no  operation,  however  extensive,  offers  a 
reasonable  hope  of  permanent  cure  ;  and  although  some  surgeons 
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have  advocated  and  practised  most  heroic  operations  in  such  cascv 
I  cannot  think  that  their  zeal  has  been  tempered  by  judgmcni 
When  the  axillary  glands  are  enormously  enlarged  and  obviously 
involve  artery,  vein,  and  nerves,  it  will  be  found  that  the  gland* 
above  the  clavicle  are  also  infected  ;  such  cases  should  be  left 
alone.  Secondary  deposits  in  the  viscera,  wide  infiltration  of  ibc 
skin,  and  the  presence  of  any  other  serious  disease,  are  also  cootn- 
indications  for  operation. 

Otiphorectomy  has  recently  been  recommended  in  the  treatntCBt 
of  inoperable  cancer  of  the  breast  or  of  its  recurrences  locally. 
Stanley  Boyd  has  collected  fifteen  cases  in  which  the  operation  «« 
performed  with  varying  success.  A  study  of  these  tends  to  sho* 
that  in  some  cases  good  results  were  undoubtedly  obtained,  although 
none  can  be  said  to  have  been  cured ;  in  other  cases  the  benem 
was  doubtful,  and  in  a  third  group  none  can  be  said  to  hai 
followed  the  operation.  At  present  it  is  impossible  to  estimate  ifl 
real  value  or  to  make  a  selection  of  cases  in  which  it  may  or  nur 
not  do  good,  but  it  may  provisionally  be  pointed  out  that  the 
most  hopeful  cases  appear  to  be  those  in  which  the  operation  i» 
performed  before  the  climacteric  in  middle-aged  women  in  whom 
the  cancer  is  but  slowly  increasing ;  after  the  menopause,  but  little 
good  is  to  be  expected  from  the  operation.  Oophorectomy  appar- 
ently acts  beneficially  by  removing  the  "  internal  secretion  '*  of  the 
ovaries,  which  secretion  presumably  in  some  way  favours  cancerou* 
growth.  Thyroid  extract  has  been  administered  at  the  same  time, 
but  its  influence  appears  to  be  nil.  With  regard  to  removal  of  th« 
ovaries  it  must  by  no  means  be  regarded  as  a  general  therapeutic 
measure,  and  in  any  case  in  which  the  surgeon  contemplates  it,  the 
facts  must  be  clearly  explained  to  the  patient  and  the  decision  left 
in  her  liands. 


REMOVAL   OF  THE   BKEAST 

At  the  present  day  the  operation  for  the  removal  of  a  cai 
breast  is  much  more  extensive  and  severe,  and  gives  better 
than  was  formerly  the  case.  It  involves  the  removal  of  the  entirt 
skin  covering  the  prominent  part  of  the  gland,  and  in  some  cases 
even  more  widely  than  this,  of  all  outlying  glandular  lobules,  of  the 
superficial  fibres  of  the  pectoral  muscle,  and  sometimes  of  one  o( 
both  pectorals  themselves,  together  with  the  complete  removal  of 
the  axillar)'  fat  and  glands  right  up  to  the  clavicle.  An  even  more 
extensive   proceeding   lias    been   recommended    by   Halstcd,   who 
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a.dvises  that  in  all  cases  the  supra-clavicular  region  should  be 
opened  up  and  all  the  fat  and  glands  removed,  as  in  ihe  case  of  the 
axilla.  He  further  suggests  that  in  the  near  future  it  may  be 
cieemed  advisable  to  remove  at  the  primary  operation  the  medi- 
astinal fat  and  glands.  Hut  I  venture  to  think  that  few  English 
surgeons  would  entertain  the  propriety  of  such  a  proceeding  in  view 
of  the  facts  ihat  if  the  mediasiinal  contents  be  not  diseased  their 
removal  is  uncalled  for,  and  that  if  disease  has  already  spread  in  this 
direction  cure  is  practically  impossible.     All  the  tissues  which  are 


'     Tic  903.— Stiull 


cnihol!  which  have  twrn   u;L-.h<:<J   into  an  uilUry   lynphatk  tnink 
CStUc»,  Brit.  Mrtt.  Jaunu  17th  Juiic  1899). 


to  be  removed  should  if  practicable  be  removed  in  one  piece,  so  that 
not  only  may  the  cancerous  breast  and  the  obviously  enlarged 
glands  be  taken  away,  but  the  lymph  i>aihs  e.xiending  from  the  one 
to  the  other  may  also  be  completely  removed  (Figs.  203,  204,  205). 

The  operation,  as  above  indicated,  is  necessarily  a  serious 
proceeding.  It  occupies  a  long  lime,  but  in  spile  of  this  docs  not 
occasion  very  marked  shock,  for  if  care  be  taken  the  patient  loses 
but  little  blood,  and  the  excellent  results  which  follow  and  the 
diminution  in  the  number  of  recurrences  and  the  increase  of 
permanent  cures  fully  warrant  its  being  undertaken. 

Operation. — The  axilla  should  be  previously  shaved  and  the 
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whole  area  of  operation  and  the  parts    for   some  distance  r:? 

should  be  ihorouglily  cleansed  in  the  manner  described  in  t'- 
chapter  on  Antiseptic  Oi>erations»  vol.  ii.  The  arm  is  aWixtei 
to  a  rijht  angle,  and  held  by  an  assistant  or  fixed  in  that  positit«!» 
a  bandage  passing  round  the  wrist  and  tied  to  the  leg  of  the  tili 
The  skin  incisions  must  be  free  and  include  the  whole  0^ 
skin  covering  the  breast  The  lower  incision  is  made  first  ai 
carried  well  up  into  the  axilla.     Tlie  lower  part  of  the  skin  is 


Fic.  904. — Cftncer   in   e(r<;rcnl   lymphatics  accain|Mnyini;   ihe  blood -veiselA   and   ncn^  a^ti 
Lnivcrw  the  iMxioraui  majur  un  ibcir  way  m  supply  tbc  matniiu  (KiiloX 

reflected  downwards  so  that  the  lower  limit  of  the  breast  is  clcarW 
defined,  and  towards  the  axillary  end  the  skin  is  reflected  backward^ 
The  breast  and  superficial  fibres  of  the  pectoralis  major  arc  po« 
reflected  upwards  from  below.  The  upper  incision  passes  roun*i 
the  upper  hriiit  of  the  breast,  over  the  anterior  fold  of  the  axil- 
close  to  the  tendon  of  the  pectoralis  major  to  join  the  axillary  en^i 
of  the  lower  incision.  The  upper  part  of  the  skin  is  then  reflcctol 
until  the  limits  of  the  breast  have  l>een  reached,  and  the  whole 
organ  is  then  turned  outwards  towards  the  axilla.  Ifthcgroirtb 
has  invaded  the  pectoral  muscle  the  sternal  part  of  it  must  Ix  torn 
pletely  cut  awa^  with  the  breast  and  should  be  divided  cjii 
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close  to  the  axillary  vessels.     The  axilla  is  now  cleared,  the  fascia 

covering  the  muscles  removed,  and  ihe  fat  and  glands  are  care- 
fully peeled  off  the  axillary  vein.  The  apex  of  the  axilla  may  be 
fully  exposed  by  division  of  the  clavicular  head  of  the  pectoralis 
major  and  the  pectoralis  minor,  and  if  enlarged  glands  are  found 
lying  on  the  latter  it  must  be  completely  excised.  If  the  glands 
are  found  to  be  mtimatcly  connected  with  the  axillary  vein, 
it  must  be  clamped  above  and  below  the  area  of  involvement,  and 


Fic.  aos. — Concvr  in  a  tymphatic  vend  occup^'inc  one  of  tb«  connective  livcat  "  claws    radLadoc 
from  Uk  «dgB  of  toe  tumour  tuio  the  &urr<.>ut)tliuj;  fat  tuwaidit  the  axilla  (Stiles). 

the  portion  removed.  As  a  rule  cedema  of  the  arm  does  not  result 
from  this  proceeding,  and  even  should  it  do  so  the  oedema  is 
usually  slight  and  transient.  The  subscapular  nerves  may  some- 
times be  saved,  but  if  cancerous  tissue  is  found  in  immediate 
proximity  to  them  they  should  be  sacrificed.  When  the  whole 
mass  of  disease  has  been  removed  the  pectoralis  minor  if  it  has  been 
divided,  but  its  removal  has  not  been  thought  necessar)*,  should  be 
sutured.  If  it  is  thought  necessary  to  clear  out  the  supra-clavicular 
fossa,  this  should  be  freely  opened  up  by  an  incision  above  the 
clavicle,  and  the  fat  and  glands  completely  removed,  every 
care  being  taken  that  the  vessels  and  nerves  are  not  damaged. 
The  necessity  of  this  extension  of  the  operation  must  be  determined 
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by  the  condition  of  the  axilla — if  the  glands  are  invaded  uv  v-  *-' 
clavicle  the  larger  operation  should  be  performed.  Dunn;  ■ 
operation  that  i>art  of  the  wound  which  has  been  finished  sli'"- 
kept  covered  with  gauze  or  lint  wrung  out  in  hot  sterilised  wa;c:. -^■ 
this  materially  diminishes  the  shock.  The  arm  is  now  brouiif 
down  to  the  side  and  an  endeavour  made  to  bring  the  wouuL 
together.  For  this  purpose  numerous  points  of  suture  are  nccesurf 
in  order  that  the  strain  which,  owing  to  the  very  free  rcmox-al  of 'A 
skin,  must  be  great,  may  be  distributed  widely.  By  this  plan  ii  n 
often  surpriijing  how  a  wound  may  be  completely,  or  almost  cow 
pletely,  closed.  If  it  is  found  impossible  to  unite  the  wound  in  :u 
whole  extent,  the  unclosed  portion  may  be  at  once  grafted  U 
Theirsch's  mt^thod,  the  grafts  being  taken  either  from  the  thigh  « 
from  the  shoulder,  but  the  grafting  may  be  postponed  unit!  lit 
wound  is  granulating.  A  drainage  tube  in  the  axilla  for  the  6rv 
few  days  will  drain  nway  the  scrum  which  is  exuded  from  ti>e  c;: 
surfaces.  There  will  be  no  necessity  to  dress  the  wound  merely  tn 
remove  the  tube,  so  lliat  if  all  goes  well  the  dressings  may  be  Hi 
untouched  for  a  week  or  ten  days.  At  the  end  of  ten  days  \ht 
sutures  may  be  removed. 

In  dressing  a  case  of  removal  of  the  breast  care  should  be  tatei 
to  thoroughly  protect  the  axilla,  and  the  dressings  should  be  pLacoi 
well  over  ihe  back  and  shoulder.  The  first  bandage  should  be 
passed  round  the  chest  beneath  the  arm  so  that  equable  pressure 
may  be  exercised  on  the  wound,  and  all  parts  of  it  thus  brought  3» 
contact.  When  this  has  been  done  a  spica  for  the  shoulder  shou"*! 
be  carefully  applied ;  the  arm  is  then  slightly  abducted  wi 
fastened  to  a  pillow  by  a  broad  bandage:  this  plan  will  be  fooni 
most  comfortable  and  does  away  with  much  subsequent  stitfncss.  h 
is  of  great  importance  that  the  patient  should  be  kept  under  constanS 
supervision  for  at  least  three  years  subsequent  to  the  oi>eration, » 
tliat  if  any  suspicious  nodules  should  appear  ihey  may  be  ini 
mediately  submitted  to  oi^eration  which  should  be  as  extensive 
as  circumstances  permit. 

CYSTS    OF    THE    BREAST 

Varieties. — Some  forms  of  cyst  are   very  common,   othcn 

exceedingly  rare.     The  following  arc  the  varieties  met  vrith  : — 
1.  Cysts  due  to  dilatation  of  the  ducts  or  acini   (reteotM 

cysts). 

(rt)  Reieniion  cysts  containing  clear  fiuid  may  form   in  the  acim 
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as  the  result  of  pressure  on  the  ducts  by  the  new  tissue  formed  in 
chronic  mastitis  (p.  675).  These  cysts  are  usually  qtiite  small,  but 
occasionally  one  may  be  large  enough  to  form  a  definite  tumour. 
Similar  cysts  may  also  develop  in  breasts  undergoing  senile  involu- 
tion (p.  671). 

(d)  Ga/actociie  is  a  cyst  containing  milk,  due  to  its  retention 
behind  an  obstructed  duct.  The  obstruction  may  be  consequent  on 
inflammatory  thickening  of  the  tissue  outside  the  duct.  Galnciocele 
is  rare;  it  may  attain  considerable  size,  and  on  squeezing  it  a 
little  thick  milk  may  be  exjiressed  from  the  nipple,  provided  the 
obstruction  of  the  duct  be  not  comjilete.  It  of  necessity  always 
occurs  in  connection  with  lactation,  and  gradually  increases  in  size, 
usually  without  causing  |Tain.  After  a  time  the  milk  becomes  thick 
from  absorption  of  some  of  the  fluid  part.  Suppuration  may  occur 
and  will  be  accompanied  by  the  usual  signs  of  acute  abscess. 

The  cyst  should  be  laid  freely  open  and  allowed  to  granulate 
from  the  bottom.  Simple  aspiration  is  unsatisfactory,  since  the 
milk  re-accumulates. 

(*•)  Duct  cyst — Duct  papilloma. — Partial  or  complete  obstruc- 
tion of  a  duct,  together  with  an  abnormal  secretion  from  the  acini 
in  connection  with  it,  leads  to  the 
formation  of  a  cysl  whirh  may 
attain  a  considerable  size  and  is 
composed  of  a  wall  of  vascular 
fibrous  tissue  lined  by  columnar 
cpiihcliuni.  Such  cysts  are  fre- 
quently multiple,  so  that  the  whole 
breast  is  riddled  with  cavities  and 
i ts  normal  appearance  quite  de- 
stroyed ;  the  cysts  may  be  situated 
in  any  part,  superficial  or  deep, 
central  or  peripheral.  Delicate 
vascular  papillomatous  growths 
covered  by  columnar  cptiht;lium, 
not  infrequently  spring  by  a  narrow 
pedicle  from  some  part  of  the  cyst 
wall,  and  more  or  less  completely 
fill  the  cavity ;  injury  of  these 
may  lead  to  haemorrhage.  These  growths  are  sometimes  the  starting- 
point  of  duct  or  villous  cancer  (see  p.  687). 

Duct  cysts  are  usually  met  with  after  thirty-five  years  of  age,  and 
produce  a  definite  tumour  of  the  breast  which  is  usually  painless 


FtG.  ao6.— A  breast  Ui'd  open  lo  »how  nnmrr- 
ous  ir\-sttc  cavitica  due  to  iJiUtuliuii  uf 
ihe  duel!*.  From  tlio  wall  of  one  uf  ihe 
c>-Nti  u  iicduneuUtcd  papiUomA  is  urow- 
ing.  Tilt  nipi>le  IS  mriictcd  from  irac- 
tion  on  ihc  ducu  C>>'cstniinhtcr  flmpiial 
MuKum,  No.  1106,  Drawo  by  C  H- 
I'rcciiianX 
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and  grows  slowly.  On  squeezing  the  tumour,  fluid  may  be  expressrt 
from  the  nipple  provided  the  duct  is  not  conij^lctely  oblucRttl 
Such  fluid  is  usually  thick,  straw-coloured,  or  blooU-stiioed  iU 
rusty. 

The  treatment  consists  in  opening  up  the  cyst»  and  remora? 
it  completely  if  any  intracystic  growth  be  found.  If  the  breast  a 
extensively  afTected  by  the  disease,  or  if  it  is  rapidly  incieasmg  3 
size,  it  should  be  removed  ;  for  under  such  circumstances  u  i5  t 
useless  organ,  and  may  have  developed,  or  possibly  will  ftevc!c7» 
malignant  properties  from  the  invasion  of  the  breast  tissue  by  tbe 
epithelium  covering  the  papillomatous  growths. 

2.  Cysts  formed  by  dilatation  of  the  lymph  spaces  (stnpti 
serous  cysts). 

Ihese  cysts  are  uncommon.  They  are  composed  of  i 
fibrous  wall  lined  by  flattened  endothelium,  in  place  of  the  colnm.'x* 
epithelium  lining  duct  cysts ;  unlike  the  latter  they  never  coniia 
intracystic  growths.  They  are  often  situated  deeply,  and  nm 
attain  a  considerable  size  (hydrocck  of  tht  breast).  The  ffcfi 
contents  are  usually  clear,  but  may  be  turbid  or  even  bloody ;  i-< 
fluid  cannot  be  expressed  from  the  nipple  since  the  cyst  has  u 
comnmnication  with  the  acini  or  ducts. 

The  wall  may  be  very  dense  or  even  calcified,  and  when  iKc 
cyst  is  deep-seatc:d  its  hardness  may  lead  to  the  supposition  that  the 
tumour  is  cancerous — a  doubt  to  be  cleared  up  by  free  incision. 

3.  Hydatid  cysts  have  been  occasionally  met  with,  the  diagDOfli 
depending  on  the  nature  of  the  fluid  withdrawn. 

4.  Dermoid  cysts  have  been  recortled. 

General  clinical  characters  of  cysts  of  the  breast- 
Cysts  of  the  mamma  may  be  situated  in  any  part  of  the  orgit 
They  slowly  increase  in  size,  are  usually  painless,  do  not  inaplkite 
the  structures  among  which  they  grow,  nor  affect  the  general  heahK 
They  are  quite  localised  and  have  a  rounded  outline.  They  mav  hiK 
a  feeling  of  elasticity  or  fluctuate  distinctly;  but  when  the  walls  ut 
thick,  the  tension  of  the  fluid  high,  or  the  cyst  deep-seated»  it  ou5 
closely  resemble  a  solid  tumour — a  mistake  to  t>e  avoided  bv  &« 
incision. 

Galaciocele  may  be  diagnosed  by  its  occurrence  during  lactaiia 
and  the  possible  escape  of  milk  from  the  nipple  when  the  lumoar* 
compressed.  Duct  cysts  may  similarly  be  partially  emptied  thrw^'* 
the  nipple,  and  the  presence  of  intracystic  growths  is  highly  prohiri* 
if  the  fluid  is  blood-stained.  The  escape  of  fluid  is  accompontriJ 
by  a  corresponding  diminution  in  the  density  and  size  of  the  lumoc:. 
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which  may  sometimes  be  completely  emptied  through  the  nipple. 
A  duct  cyst  may  also  be  recognised  by  its  obvious  conneciiori  with 
the  duct,  which  may  be  ascertained  by  fixing  the  tumour  with  one 
hand  and  pulling  on  the  nipple  with  the  other,  a  distinct  "tug" 
being  felt;  if  the  lumnur  be  now  released  it  will  be  drawn  forward 
when  the  nipple  is  pulled  upon. 

All  cysts  may  suppurate  and  give  rise  to  the  signs  of  acute 
abscess. 

General  treatment. — Simple  cysts,  when  causing  trouble, 
should  either  be  dissected  out  or  laid  freely  of)en  and  the  interior 
swabbed  out  with  chloride  of  zinc  solution  (grs.  40  ad  Ji.)  to  destroy 
the  secreting  surface.     Simple  aspiration  is  useless. 

Duct  cysts  with  intracystic  growths  demand  removal  as  above 
stated. 

Diseases  of  the  Nipple 

retraction 

Owing  to  faulty  development  the  nipple  may  be  depressed  below 
the  level  of  the  areola.  If  lactation  occurs  the  child  is  unable  to 
suck,  and  hence  considerable  engorgement  and  inflammatory  trouble 
may  resuJt  Under  such  circumstances  the  nipple  should  be  drawn 
out  before  the  child  is  born.  This  is  easily  done  by  placing  a 
cupping-glass  (which  has  been  previously  heated)  over  the  nipple. 
As  the  glass  cools  the  air  condenses,  and  a  partial  vacuum  is  formed, 
so  that  the  nipple  is  gradually  drawn  out  This  treatment,  repeated 
daily,  will  soon  remedy  the  defect. 

Retraction  may  be  induced  by  any  pathological  change  (notably 
scirrhous  cancer)  which  causes  tension  on  the  ducts  (Hg.  199,  p. 
6S3).  An  appearance  of  retraction  is  also  sometimes  produced 
by  inflammatory  swelling  or  cedema  of  the  areola,  which  rises  up 
and  surrounds  the  nipple. 


ULCERATION — CRACKED   NirHL£ 

This  very  painful  condition  is  due  to  the  fact  that  the  nipple  is 
not  kept  clean  and  dry  after  suckUng,  and  is  often  excited,  or  at 
least  aggravated,  by  the  presence  of  sour  milk  in  the  child's  mouth. 
It  may  be  the  starling-point  of  breast-abscess,  the  pyogenic  cocci 
finding  their  way  along  the  lymphatic  paths. 

Cracked  nipple  ouf:ht  to  [)C  prevented.  The  nipple  should  he 
prepared  (or  suckling  by  hardening  it  with  spirit  lotion  or  eau-de- 
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Cologne.     After  suckling,  the  nipple  must   be   carefully  ckanxi 

thoroughly  dried,  and  painted  with  glycerine  or  collodion ;  it  ^ 
latter  is  used  it  should  not  be  applied  to  the  summit  of  the  tu^ 
Before  and  after  suckling,  the  child  s  mouth  should  be  cieanscd  v^ 
a  piece  of  soft  rag.  Should  excoriation  result  the  nipple  Krrf 
be  treated  with  some  astringent  preparation,  such  as  tannic  ati 
glycerine,  which  must  be  carefully  washed  away  before  thecbiiilt 
again  put  to  the  breast ;  the  nipple  may  be  protected  by  the  use « 
a  shield.  In  bad  cases  the  ulcer  should  be  touched  with 
nitrate,  which  causes  considerable  pain,  or  the  child  must  beul 
altogether  from  the  affected  breast. 


SYPHILITIC    AFFECTIONS 


The  primary  chancre  is  sometimes  seen   (p.   169,  voL  I), 
mucous  tubercles  are  not  uncommon. 


facet's   disease— chronic    EC2EMA 

Chronic  eczema  of  the  nipple  is  sometimes  met  with,  but  is  oot 

identical  with  the  condition  known  as  Pagei's  disease.  The  laner 
is  a  superliciai  inllammation  characterised  by  infiltration  of  tfae 
areola  and  epithehal  overgrowth.  The  surface  is  red,  tender,  »ai 
raw,  and  exudes  a  yellowish,  sticky  discharge  which,  coagulating  ofi 
the  surface,  leads  to  the  formation  of  crusts.  There  is  considenlle 
irritation,  but  no  pain, 

Paget's  disease  is  very  persistent,  and  may  last  indcBnitely  ifl 
spite  of  all  treatment.  It  is  often  associated  with  cancer  (see  p. 
682),  apparently  causing  irritative  overgrowth  of  the  epithelium 
by  direct  extension  along  the  ducts.  Some  consider  that  the  caiicfl 
is  the  primary  affection,  the  discharges  from  the  nipple  produciu 
the  dermatitis.  In  many  cases  the  cancer  is,  however,  ceraiii.'> 
secondary,  and  Paget's  disease  may  have  been  present  for  a  loog 
time  without  the  occurrence  of  cancer.  Certain  bodies  closdj 
resembling,  if  not  identical  with,  coccidia  have  been  found  in  roo- 
nertion  with  this  rondition.  Whether  they  really  are  psorospemii. 
as  is  mafntained  by  many,  or  whether  they  owe  their  origin  to  ct^ 
degeneration  or  inclusion^  is  as  yet  undetermined. 

Treatment — When  the  diagnosis  is  fully  established,  the 
breast  should  be  removed,  in  view  of  the  probable  super^-ention  o( 
malignant  disease. 
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EPITHELIOMA    OF   THE    NIPPLE 

t  Squamous  epithelioma  occasionally  attacks  the  nipple  and  areola, 

and  may  begin  as  a   fissure  or  flattened  indurated   papule.     The 
k     progress  of  ihe  case  is  similar  to  that  of  epithelioma  elsewhere.    The 
i«      early  occurrence  and  gradual  spread  of  ulceration  may  completely 
t     destroy  the  nipple,  and  by  advancing  to   the  areola  and  adjacent 
i      sVin  may  occasion  considerable  loss  of  substince.     The  floor  of  the 
i      ulcer  (which  may  penetrate  the  breast  substance)  is  irregular,  often 
t      sloughy,  and  covcfL-d  with  unhealthy  granulations,  which  discharge 
a  sanious  fluid.     The  edges  are  raised  and  everted,  and  the  area  of 
disease  is  much  indurated.      The  axillary  glands  are  infected  early, 
but  visceral  deposits  are  extremely  rare. 

The   treatment   is   that   applicable   to  other  cancers  of  the 
breast  (p.  687). 


i^ 


1 

1 
i 

lEX 

r 

IND 

' 

Abdomen,  contusions  of  ihc,  ii.  330 

Atrial  fistula,  ii.  agi 

—  injuries  of  ihe.  ii.  330 

AgiUactia,  iii.  669 

—  penetration  of  the.  li.  33a 

Air  in  the  veins,  il  63 

AbHominiil  nuisclcs,  injury  of  the,  ii.  331 

—  sinuses,  diseases  of  the,  iii.  260 

—  s«tion.  iii.  394 

Albuminoid  degeneration,  1.  4 

—  viscera,  diseases  of  the,  iii.  367 

Alljuminiiria.  iii.  497 

injuries  of  ihc.  (i.  333 

Alcoholic  coma,  ii.  249 

Abduccns    oculi,    laceration   of   the,    ii. 

Alilx-rl's  keloid,  ii.  33 

"58 

Allantoic  cysts,  i.  31J 

^^J 

Abscess,  acute,  L  38.     Set  Suppuration 

Alopecia  syphilitica,  i.  ]85 

^^H 

—  diagno*.ts  of,  i.  45 

Alveolar  abscess,  iii.  314 

^^H 

formntion  of,  i.  41 

—  sarcoma,  i.  234 

signs  of.  i.  44 

AmmuMt's  colotomy,  Iii.  433 

treatment  of,  i.  45 

Amputation,  circular,  U.  ao8 

—  rfironic,  i.  46 

—  Hap.  ii.  209 

anatomy  of.  i.  47 

—  for  frost-bile,  iL  54 

dangers  of.  i.  48 

—  for  gunshot  injury,  ii  43 

diagnosis  of.  i.  49 

—  modified  circular,  li.  &09 

etiology  of.  i.  47 

—  oval,  ii.  209 

—  —  signs  of,  i.  49 

—  primary,  iL  207 

treatment  of,  I  49 

—  racquet,  ii.  209 

—  glandular,  i.  50 

—  secondary,  ii.  207 

—  pyaraic,  i.  217 

—  slumps.  It.  212.      5<-ir  Stumps 

•~-  residual,  i.  48 

—  li.insfixion,  ii.  209 

—  subcutaneous,  i.  50,  1 53 

Amputations,  general  principles,  ii.  207 

—  tubercular,  i.  47.  15a 

—  methods  employed,  ii.  206 

Abscesses,  modes  of  opening,  i.  46 

—  mode  of  performing,  ii.  azo 

Acromegaly,  iii.  114 

—  special,  ii.  214 

Acromion,  fr.icture  of  the,  ii.  15° 

of  the  arm.  il.  218 

Actinomycosis,  i.  139 

—  —  of  the  elbow,  iL  217 

Acupreuiure.  ii    81 

of  ihe  fingers,  iL  214  " 

Acupuncture  for  aneurism,  iii.  48 

—  —  of  the  foot.  ii.  221 

jl       Acute  necrosis,  iii.  119 

—  —  of  the  forearm,  ii.  217 

Addison's  keloid,  ii.  34 

-of  the  forequorier.  il.  aao 

Adductor  muscles,  rupture  of  the.  ii.  175 

—  —  of  the  hip,  ii.  228 

Adenoids  in  the  pharynx,  iii.  263 

of  the  knrc,  iL  226 

»       Adenoma,  racemose,  i.  248  ;  iii.  677 

—  —  of  Ihe  leg,  ii.  224 

1       —  tubular,  i.  249  ;   iii.  677 

of  the  penis,  iii.  603 

1     A^coomau,  the,  \.  248 

of  ibe  sboulder,  ii.  219 

1 

^^r 

^^|^|^9 

700 

MANUAL  OF  SURGERY                 V 

Amputations,  spectiU,  of  the  Ihigh,  sL  aab 

Aoeurisms  of  the  intraorbttat  «HB 

—  —  of  the  toes,  ii.  3bi 

53 

—  —  of  the  wrist,  ii.  ai& 

—  of  the  popliteal.  Iii.  56 

Anxmia,  i.  10 

—  of  the  radial,  iii.  55 

Aiinloiniail  wart,  i.  153 

—  of  the  sciatic,  iii.   56 

Aneurism.  Ui.  34 

—  of  the  subclavian,  iii  55 

—  anatomy  of.  ifi.  05 

—  of  tile  supcrOctal  fefnorj.  vL  5I 

—  aricno- venous,  ii.  61 

—  of  the  ihuracic  aorta,  iil  49 

—  by  anastomosis,  iii.  3 

—  of  the  tibials,  iii.  57 

—  causes  of.  iii.  34 

—  of  ihf  ulnar,  iii.  55 

—  circumscril)ed  traumatic,  ii.  60 

Angina  Ltidovici,  L    ijo 

—  cirsoid,  iii.  3 

Angiomata,  I   345  ;    iiL  3 

—  consecutive,  iii.  36 

Ankle,  dislocations  at  Ibe.  ii.  so| 

—  contents  of  the  sac  of,  iii.  38 

—  decision  of  the,  iil  196 

—  diagnosis  of.  iii.  33 

—  fractures  of  the.  ii.   189 

—  dissecting,  iii.  37 

—  sprained,  ii.   175 

— .fusiform,  iii.  36 

Ankylosis,  iii.   185 

—  pressure  cffrets  of,  iii,  39 

—  false,  iil    i36 

—  prognosis  of,  iii.  33 

Aimulus  migrans,  iti.  343 

—  rupiure  of,  iii.  33 

Anthrax,  I  iia                           ^^ 

—  sacculated,  iii.  37 

—  bacillus  of.  i.   113                ^^^H 

—  signs  of.  iii.  31 

Antiseptic  surgery,  ii.    1           ^^^H 

—  spontaneous  cure  of,  iti.  34 

—  drainage  tubes,  U.  4            ^^^H 

—  suppuriition  of,  iii.  35 

—  dressings,  il  4                        ^^^H 

—  termination  of.  iii.  33 

—  instruments,  il  4                  ^^^H 

—  tmumalic.  ii,  58 

—  ligatures,  ii.  4                        ^^^H 

—  trcaimeni  of,  iii.  37 

—  materials,  ii.  3                     ^^^H 

acupuncture,  iii.  48 

—  ointments,  li.  3                      ^^^H 

—  —  amput.ition,  iii.  49 

^                    ii.  3                       ^^^^ 

— •  —  AneVs  operation,  iit  38 

—  sponges,  ii.  3                         ^^H 

/Vntyllus's  operation,  iii.  44 

—  sutures,  ii.  4                          ^^^^| 

BrasJor'so|:>cmtion.  iii.  43 

Antiseptics,  ii.  3                           ^^M 

coagul.iiing  injections,  iii.  4S 

Anti-strcptncoerus  scrum,  i.  315     1 

compression,  iii.  44 

in  celUilitis.  I   139                     fl 

distal  ligature,  iii.  43 

in  cmplivsciimious^ngmeiS 

excision  of  the  sac.  iii.  44 

in  erysipel.i5.  i.   ia6               1 

galvano-puncture,  tii.  47 

Aiiti-loxincs.  i.  93                                H 

—  —  general  means,  iti.  37 

—  in  erysipelas,  i.   136               ^^^B 

Hunter's  operation,  iii.  39 

—  in  glanders,  i.  aai                ^^^H 

Moore's  operntion.  ii.  48 

—  in  rabies,  l  134                     ^^^H 

proximal  lignturc.  iii.  38 

—  in  telnmis.  i.   138                    ^^ 

Wardrop'.<;  operation,  iii.  43 

—  m  tubercle,  I  151 

—  varicose,  ii.  62 

Antrum,  hydrops  of  ilie.  iiL  318 

—  weeping,  iii.  33 

—  opening  tl*e.  iii.  318 

Aneurismnl  varlx.  ii.  6z 

—  suppuration  in  the.  iii.  317 

Aneurisms,  special,  iii.  49 

—  tumours  of  the.  iii.  318 

—  of  the  abdominal  aorta.  hL  51 

Anus,  artificial,  iii.  436 

—  of  the  axillary,  iii    54 

—  congeniliil  stricture  of  the,  L  31 

—  of  the  brachial,  iii.  55 

—  development  of  the,  L   309 

—  of  the  carotids,  iii.  53 

—  diseases  of  the.  iii.  470 

—  of  the  common  femoral,  iii.  55 

—  fissure  of  the,  iil  476 

—  of  the  deep  femoral,  iii  56 

—  fistula  of  the.  tii.  473 

—  of  the  external  iliac,  iii.  $$ 

—  imperforate,  i.  31  ^ 

—  of  the  gluteal,  iii.  56 

—  nial  format  ions  of  the.  i.  314 

— ^  of  the  innominate,  iii.  Ji 

—  proIapMT  of  the.  ]ii.  4-7 

—  of  the  intracranial  vessels,  iii  53 

—  pruritus  of  the,  tii.  471 

I^^S 

IH    J 

INDEX                                        70t       1 

^    Aorta,     aneurism     of    ihe    abdominal. 

Atrophy  of  the  muscles,  iti.  ao8                ^^^^^H 

L              "'■  57 

—  of  the  testicle,  iii.  61a                           ^^^^^H 

'     —  aueunsm  of  the  thoracic,  iti.  49 

Auditory  nerve,  laceration  of  the,  it  358  ^^^^H 

1      —  ligature  of  the  abilnminnl.  ni.  81 

Axillary  artery-,  aneurism  o(  the,  iii.  54              ^^M 

*     Aphihic.  iii.  330 

ligature  of  the.  iii.  74                             ^^M 

A|K>plexy.  (Ittignusis  of.  ii.  346 

^^H 

'     App<:ndicitu,  tii.  3B9 

Bacilli,  i.  69                                                      ^H 

f     —  relapsing,  iii.  3^3 

Bacillus  anthracis.  t.  1 13                                     ^^| 

1     Appendix,  in tiimm Alien  of  the,  iii.  389 

—  coli  communis,  i.  41                                     ^^M 

—  removal  of  the.  iii.  393 

—  Dncrcy's.  i.  ao8 

Aqueous  humour,  harrmorrhagc  into  the, 

—  malignant  oErdcnm,  i.  lao 

,            "•  304 

—  mallei,  i.  319 

Artrric*.  analomy  of.  iii.  17 

—  pyocyaneus,  i.  43 

—  calcification  of.  i.  79  ;  iii.  17 

—  tetani.  i.  136 

—  contusion  of.  iL  56 

—  tuberculosis.  1.  145 

—  diseases  of,  iii.  17 

Bacteria.  L  88 

—  faliy  degeneration  of.  iif.  17 

—  classification  of  the,  i.  89 

—  iocijed  wounds  of,  ii.  58 

—  physical  characters  of  the.  i.  88 

—  inflammation  of,  iii.  18.    Sfe  .\rteritU 

—  products  of  the,  i,  9a                            ^^^^^^J 

—  injuries  of.  ii.  56 

—  relation       living  body,  i.  94               ^^^^^^| 

—  ligature  of,  ill  58.     Set  Ligature 

—  structure  of  the,  i.  88                           ^^^^^^| 

—  penetration  of.  ii.  57 

tUcleriology,  i.  87                                                  ^^H 

—  rupture  of.  ii.  56 

Baker's  cysts,  iii.  149                                       ^^H 

After io- venous  aneurism,  it  6x 

B;il.initi».  iii.  599 

Arteritis,  acute,  tii  (8 

Balano-posthitts,  iii.  599 

—  chronic,  iii.  19 

Bundl's  ring,  ii.  355 

—  spreading,  iii,  ao 

Barxdy-lt-gs.  i.  303 

—  syphihtic.  iii.  ao 

BnrlKidoes  leg.  iii.   100 

Arthialgia.  syphilitic,  iii.   170 

H,T.rihol]n.  ahsccw  of  ginnd  of.  iiu  648 

Arthretiomy,  tii.  191 

Bossinis  operation,  ui.  463 

Arthrilis,  acute  suppurative,  iii.  151 

Ifeil-sores.  i.  77 

—  deformans,  iii.  174 

Bt'll's  paralysis,  ill.  aoo 

—  gouty,  iii.  173 

Bladder,  anatuiny  of  the,  iii.  536 

—  rheumatoid,  iii.  174 

—  iL&pimtion  of  the.  in.  504                                         j 

— -  tubercular,  iii.  155 

—  catarrh  of  the,  in.  540 

of  the  flhow.  iii.  169 

^  dilatation  of  the.  iii.  536 

of  tlie  hip.  iii.  163 

—  disTOses  of  the.  iii.  536 

of  the  knee,  iii.  168 

—  disinfection  of  tl»c,  ii.  6 

of  the  sacro-iliac  joint,  iii.  i6a 

—  drainage  of  the,  iii.  504                                          i 

operations  for,  iiu  i6t 

—  examination  of  the.  iii.  jja 

prognosis  in.  tii.  158 

—  extroversion  of  the.  i.  313 

signs  of,  iii.  158 

—  foreign  bodies  in  tiK,  u.  348 

treatmciU  of,  iu.  159 

—  hernia  of  the,  ill  441 

Arthroioray,  iii.  190 

—  hypertrophy  of  the,  tii.  536                                     1 

Anihci.il  anus,  iii.  436 

—  tntiammation  of  the.  in.  538 

Asihcmc  fever,  i.  31 

—  irritability  of  the.  iii.  501 

A stnig.tlo- scaphoid  cajnule,  i.  a99 

—  malignant  disease  of  the,  iii.  546 

Aslnigalus.  di&locntions  of  the,  ii.  305 

—  rupture  of  the.  ii.  348 

—  fncturc  of  the.  iu  191 

—  sacculation  of  the,  iii.  537                                       < 

Alheroma.  iii.  ai 

—  slonc  in  the,  iii.  547 

Aihrromntoua  cyst,  i.  a6a 

diagnosis  of,  iii.  553                                       . 

effircts  of,  iii.  550 

Atresia  ani,  i.  315 

Atrophy,  i.  7 

—  —  signs  of,  iii.  551 

—  of  tjone.  iii.  105 

—  —  trealnu*nl  of,  iii.  553 

—  of  the  brcn&l,  iii.  671 

—  —  wiih  enlarged  prostate,  Ui.  568 

—  of  the  deltoid,  ii.  146 

—  tubercle  of  the,  ill  541 

'I 
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Bladder,  tumours  of  ihe,  iii.  54a 
Bloslomycetcs.  L  8S 
Blood-vessels,  diseases  of  the,  iii.  1 

—  injuries  of  the.  ii.  56 

—  syphilis  of  the,  i.  18S;  iii.  30 
Bolls,  t.  109 

Bone,  absce&s  of,  til.  127 

—  acute  necrosis  of,  iiL  119 

—  anatomy  of,  iii.  104 

—  atrophy  of,  i».  105 

—  caries  of.  iii.  133.     Stt  Caries 

—  cysTs  of,  iii.  144 

—  diseases  of,  iii.  104 

—  expansion  of.  iii.  12a 

—  h>*pcrtrophy  of,  iii.  105 

—  inflaraniation  of,  iii.  117 

—  necrosis  of,  iii.  133.     AV  Necrosis 

—  syphilis  of,  L  188  ;  iiu  138 

—  tumours  of,  iii.   138 
Bones,  bending  of  the.  ii.  115 

—  contusion  of  the,  ii.  89 

—  gunshot  injuries  of  the,  il  39 

—  injuries  of  llie.  ii.  89 
Bow  legs,  i.  303 

Brachial  artery,  aneurism  of  the,  iii.  55 
ligature  of  the,  iii.  77 

—  plexus,  stretching  the,  iii.  3o6 
Brain,  abscess  of  the,  iii.  335 

^  compression  of  the,  it.  252 

—  concussion  of  the,  ii.  349 

—  contusion  of  the,  ii.  254 

—  diagnosis  of  injuries  to  the,  iL  ^^32 

—  diseases  of  the,  iii.  3a3 

—  h.-emorrhage  into  the.  iL  047 

—  hernia  of  the.  ii.  258 

—  laceration  of  the,  ii.  254 

—  tumours  of  the,  iii.  235 

Breast,  abscess  of  the,  acute,  iit.  673 
of  the,  chronic,  iii.  674 

—  absence  of  the,  iit  669 

—  adenoma  of  the,  iii.  677 

—  anatomy  of  the,  iii.  668 

—  atrophy  of  the,  til  671 

—  cancer  of  the,  iii.  681 

—  cysts  of  the.  iii.  692 

—  diseases  of  the,  iii.  668 

—  functional  anomalies  of  the,  iii.  669 

—  hydrocele  of  the.  iiL  694 

—  hypertrophy  of  the,  iii    671 

—  inflammation  of  the,  acute.  iiL  679 

—  —  of  tl>e,  chronic.  iiL  675 

—  neuralgia  of  the,  tii.  670 

—  ^crao^'al  of  the,  lit.  688 

—  vircoma  of  the,  iii.  681 

—  supernumerary,  iii,  669 

—  syphilis  of  the,  iii.  676 


Breast,  tubercle  opf  the,  iit.  676 

—  tumours  of  the,  iii.  677 
Bronchiectasis,  surreal  tmlmc 

304 
Bronchocele.  iii.  509 
Bronchus,  foreign  body  in  a,  m.  >^ 
Bubo,  i.  aio 

—  trcatmcDt  of,  i.  aia 
Bubon  d'cmbl^,  i.  310 
Itubonocele.  iii.  457 
Bullets,  ii.  35 
Bunion,  iii.  aax 
Bums.  ii.  45 

—  by  corrosive*.  SL  53 

—  compUcatioos  of.  li.  47 

—  degrees  of,  ii.   45 

—  effects  of.  ii.  46 

—  pathology  of,  ii.  48 
^  prognosis  of.  ij.  49 

—  treatment  of.  il.  49 
Bursa;,  diseases  of,  iij.  319 

-  false,  iii.  aax 

—  itiOuniniatJoii  of.  iit.  flio 
Bursitis,  ncute,  tii.   3x9 

—  chronic,  iii.  aso 

—  syphilitic,  iii.   aaa 

—  tubercular,  iii.  aas 
Butcher's  wart,  i.  153 

Cachexia  strumipriva,  iii.  307 
Ca^saruin  section,  lii.  654 
Calcareous  iiifiltraiinn,  i.  6 
Calcification  of  artcric*.  iii.   17 

—  in  atheroma,  iii.  s^ 
Calculus  in  the  bladder,  tis.  547 

—  in  the  kidney,  ill.  531 

—  in  the  prostate,  iii.  575 

—  in  the  iiretcr.  iii.  527 

—  in  the  urethn,  ii.  343 

—  urinary,  carbonate  of  lime,  {jl 

—  —  causes  of.  iiL   5a  1 
composition  of,  iii.  548 

—  —  cystine,  iii.  549 

general  stnicture  of.  iiL  550 

mixed,  iii.  549  ^m 

oxable  of  lime,  iii.  548         fl 

pho<iphaltc,  iii.    549  ^1 

spontaneous  fracture  of.  in.  55J 

urntc  of  .Tmraotiia,  iii.   548 

uric  acid,  iii.  548 

xanthine.  iiL  549 

Callus,  ii.  101 

Calot's  treatment  for  spinal  caries. 

Cancer,  i.  250.     See  Carcinoaia 

—  bodies.  L  335.  951 
Cancnun  oris,  i.  1x5 


I 
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1    Carbolic  odd.  li.  3 

Cerebral  topography,  ii.  336                                         1 

.     C&rbuncle,  i,  X09 

—  ventricles,  aspiration  of  the,  iii.  234                         1 

—  fncial,  i.  iia 

Caixitiunia,  colloid,  i.  252 
[       —  duct,  i.  254  :  iii.  687 

Chancre,  ejctrvi-geuitiJ,  L  171                                         j 

—  Hunterian,  i.   171                                                           J 

—  mixed,  i.  169                                                     ^^J 

t       —  mi:e|>haloid,  i.  254 

f    —  ovnriotomy  in  cases  of,  i.  353;  iii.  688 

—  soft.  i.  208                                                         ^^H 

—  syphiliiic.  i.  171                                             ^^H 

i       —  nxlent.  L  257 

—  urethral,  iii.  578                                                         ' 

^     —  scirrhus,  1.  253 

Chancroid,  i.  208 

1       —  thyruid,  i.  255 

Charcot's  arthropathy,  til  179 

—  villous,  i.  254;  iii.  687 

Cheeks,  disease  of  the,  iii.  329 

Carcinomaia.  ihc,  i.  250 

Chemiotaxis,  i.  21,  99 

—  dcgcncralioD  of.  i.  252 

Chest,  coiitu-Muns  of  the,  iu  3x9 
—  injuncs  of  the.  ii.  319 

—  secondary  deposits  of.  i.  ajx 

—  structure  of.  i.  350 

—  wall,  tumours  of  the.  iii.  306 

f       —  treatment  of,  i    95a 

—  wounds  of  the.  ii.  333 

—  varieties  of,  i.  952 

Chilblains,  ii.  55 

Garden's  amputation,  ii.  337 

Chimncy-sw»-cp's  cancer,  iii.  606 

Caries,  iii.  133 

Cholec)'steclottiy.  iii.  375 

—  central,  iii.  197 

Cholecystenterustomy.  iii.  375 

—  of  the  ribs.  iii.  305 

Cholecystolomy,  iii.  373 

—  of  the  spine,  iii.  241 

Cliolelithoirily,  iii.  374 

—  of  the  slernum,  iiL  305 

Chondromata,  the,  i.  341  ;  iti.  139                              J 

Carotid  arteries,  flneuriun  of  the,  iii.  5a 

Chondrosarcoma,  L  335                                     ^^H 

—  ligature  of  the  common,  iii.  65 

Chopart's  amputation,  ii.  393                                 ^^H 

of  the  external,  iii.  68 

Choroid,  rupture  of  the.  ii.  306                          ^^H 

of  the  intcnial,  iii.  69 

—  hti;marThiiKc  from  the,  iL  304                           ^^H 

Carpal  bones,  dislocation  of  the,  ii.   r73 

i-  irculatory  disturbances,  L  9                               ^^H 

—  —  fracture  of  the,  ii.  161 

Circumcision,  iii.  597                                                 ^^^| 

Carr's  sphnt,  ti.   159 

Cirsoid  aneurism,  iii.  3                                          ^^H 

Canila^e,  fibriUaiion  of.  iU.  175 

Clavicle,  dislocations  of  the,  ii.  x6a 

—  ulceration  of,  iii.  153 

—  fractures  of  the,  ii.  147 

Caruncle,  vascular,  iii.  594 

Cleft  cheek,  i.  383 

Castration,  iii.  637 

—  lower  lip,  i.  283 

—  for  enlarged  prostate,  iii.  571 

—  palate,  i.  38b 

Catiiract.  coacussion,  ii.  30 j 

—  scrotum,  i,  314 

—  traumatic,  ii.  309 

Cloacir,  iii.  135 

CaLixrlial  inflammation,  L  36 

Qub-foot,  i.  385.     Stt  Talipes 

CathciM  fever,  iii.  508 

—  hand,  i.  309 

Catheters,  mode  of  cleansing,  iii.  570 

Coagulation  necrosis.  L  41 

Caustics,  bums  by,  ii.  53 

Coccidin,  i.  335 

Celiotomy,  iii.  394 

Coccydynia.  ii.  343 

Cellulitis,  i.  139 

Coccyx,  fracture  of  the.  ii.  343 

—  of  the  neck,  L  130 

Cold,  local  effects  of,  li.  53 

—  of  the  orbit,  i.  130 

Colecloroy.  iii  423 

—  of  the  pelvis,  i.  131 

Colcy's  6uid,  i.  253 

—  of  the  scalp,  1.  130 

Collapse.  U.  19.     Ste  Shock 

Oilulo-cutanrous  erysipelas,  i.  laa 

Colles's  fascia,  ii.  345 

Cepbnlhsematoma.  ii.  343 

—  fracture,  ii.  158                                             ^^M 

Cerebral  abscess,  iii.  225 

—  law,  L  aoo                                                         ^^H 

—  contusion,  ii.  254 

Colloid  cancer,  I  35*                                            ^^M 

—  eniboHam,  ii.  349 

—  degeneration,  i.  6                                             ^^H 

—  hfemonbage,  ii.  947 

Colotomy,  inguirutl,  iii.  433                                 ^^H 

—  irritation,  ii.  356 

—  lumbar,  iii.  433                                              ^^^ 

—  localisation,  ii.  233 

Complicated  fnu'lure,  ii.  1  la                                         1 

—  luembroncs,  diseases  of  the,  Iii.  333 

Compound  fracture,  ii.  108                                           1 

L 
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Compression,  cerrbral.  ii.  252 

Cystitis,  tubrrcular.  iii.  541 

—  of  Ihe  spinal  tord.  ii.  281 

CvHocele.  III.  441 

Concuvtion,  cerebral,  ii.  249 

Cystotomy,  pcrmeal.  iii.  503 

—  spinal,  ii.  266 

—  suprapubic,  til  557 

ContlyloiuaUi,  s)-phililic,  i.  179 

dangen  of.  iii,  559 

Congenita)  dislocniions,  ti.  128 

in  women,  iii.  559 

—  —  at  the  hip,  iL   198 

Cy^U.  i.  a6o 

—  saimal  tumour,  i.  316 

—  allantoic,  L  313     ] 

—  syphilis,  i.  aoo 

—  cunipoond,  L  260 

—  lahpcs,  i,  285 

—  dermoid,  i.  258 

—  tumours,  i.  258 

—  extravasation,  i.  364 

Congestion,  venous,  i.  10 

—  exudation,  i.  263 

Conical  stump,  ii.  213 

—  implanlatioD.  i.  264 

Cunjunctivu,  injuria  of  the,  ii.  299 

—  in  joint  dikcase.  ui.   18s 

Contused  wounds,  ii.  18 

—  Morrant  Balccr's.  iii.  149 

sutures  for,  ii.   13 

—  origin  of.  i,  a6a 

Coolusion.  li.  15 

—  ponuitic.  L  264 

—  cerebral,  ii.  254 

—  prohferous.  i.  261 

—  of  bones,  ii.  89 

—  retention,  i.  a6a 

—  of  joints,  ii.  117 

—  sebaceous,  i.  a6a 

Coracoid  proceu,  fractures  of  the,  ii.  150 

—  urachal,  i.  313 

Corn.  i.  247 

—  varieties  of.  i.  a6a 

Cornea,  aticcss  of  the.  ii,  303 

—  inHuencL-of  cscharolicson  the,  ii.  300 

Dactylitis.  tubCTculor,  iiL  199 

—  injuries  of  the,  ii.  399 

Deformities,  i.  365 

—  nirthod  of  examining  the,  ii.  299 

—  of  the  head  and  neck,  i  375         j 

—  penetration  of  the,  ii.  ag$ 

—  of  the  limb*,  t  285                     J 

—  ulcer  of  the,  ii.  303 

—  of  the  spine,  I  065                       ■ 

Corona  veneris,  i.  179 

—  rachitic,  iii.  107                           ■ 

Coronoitl  process,  fracture  of  the,  li,  160 

DcffcDcratiun,  albuminoid.  L  4       fl 

Corrosives,  bums  from,  ii.  53 

—  calcareous,  i.  6                                ^ 

—  in  the  eye,  ii.  300 

—  colloid,  L  6                                    ■ 

—  in  the  cpsophagus.  ii.  394 

—  fatty,  i.  3                                ^M 

Costal  cnrtilages.  fracture  of  the.  ii.  322 

—  mucoid,  i.  6                        ^^^H 

Cracked  lip,  iiL  329 

—  of  muscles,  iii.  aoB              ^^^H 

—  nipple,  iii,  695 

—  of  nerves,  ii.  1 30                 ^^^H 

Crania  bifida,  i.  375 

—  reaction  of,        13 1                ^^^H 

Cranial  nerves,  laceration  of  the,  ii,  257 

Degenerations,  the.  i.   1             ^^^H 

Crani*.*ctumy,  iii.  a;^^ 

Dehriura,  traumatic,  ii.  24               V 

Cranio-c<Tn*lirnl  tojxigraphy.  ii.  236 

—  tremens,  ii    34                                  1 

Craniotabes,  i.  203 

lieUotd,  bruising  of  Ihe,  ii  146      I 

Crepitus,  ii.  93 

Denligrrous  cyst,  iii.  326                    1 

Cretintiim.  iii.  307 

Cncriid  cartiUge,  fr.icture  of  the,  li.  293 

ovarian,  i.  259  ;  iii.  660        1 

Croft  s  splints,  ii.  188 

palatine,  iii.  335              ^^^| 

Crural  ciui.il,  anatomy  of  tbe,  lit  463 

Bcrotal.  iii.  635               ^^H 

Crutch-palsy,  ii.  146 

aequestration.  i.  358      ^^^| 

Cut  throat,  li.  389 

sublingual,  iii.  333                ^M 

Cutaneous  erysipelas,  i.  122 

testicular,  ill.  635             ^^^H 

Cylindroma,  i.  234 

tubulo-.  i.  359                ^^^M 

Cystic  epithelioma,  iii.  323 

Diabetic  coma,  li.  a49               ^^^H 

—  hygrimia.  ill.  99 

_  gangrene.  I  84                     ^^H 

Cysticercus  ccllulosur,  iU.  313 

—  ulcer,  i.                                     ^^^H 

Cystiti-s,  acute,  iii.  538 

DtapnleMS,  i.  I7                            ^^^H 

—  chronic,  iii.  540 

Diaphragm,  rupture  of  the,  iL  tilW 

—  gouorrbueal,  i.  1&7 

Diaphragmatic  hcntia.  hi.  469  "^B 
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-      Diphtheria  of  wounds,  i.  119 

Ear.  cerumen  in  the.  iii.  373                            ^H 

DiplcK:occu&  goDofTb(£%,  1.  156 

—  diseases  of  the,  iii.  272                                  '^^M 

j_     ' —  pneunioDue,  i.  41 

—  foreign  bodies  in  the.  iii.  37a                       ^H 

-      Dblocatiotu.  ii.  119 

—  granulations  m  the,  iiu  283                          ^^H 

l^      — comphcated.  ti.  123 

—  h^cmatoma  of  the,  iii  27a                                    1 

—  compouDd,  iL  134 

—  injuries  of  the,  iii.  273 

—  congenital,  ii.  laS 

—  polypus  in  the,  iii.  383 

—  pathological,  ii.  137 

Eburnaiion  of  bone,  iii.  176 

,       —  prim;ir>',  LI  lai 

E4.-topia  vciicar,  L  313 

—  secondary,  ii.  12a 

Elbow,  dislocations  at  the,  ii.  169 

j_     —  spoataneous,  il  127 

—  excision  of  the,  iii.  197 

—  subastragaloid.  iL  305 

—  firactores  at  the,  ii.  154 

—  traumatic,  ii.  120 
^ anatomy  of,  ii.  xao 

—  tubercular  disease  of  the,  iiL  169                          | 

Elephantiasis  .irabum,  iii.  99 

£_ causes  of,  ii.  1 20 

Elephantoid  fever,  iii.  lot                                           | 

prt^DOSis  of,  ii.   laa 

Embolism,  arterial.  iiL  lo 

—~  —  reduction  of.  ii.  122 

—  cerebral,  iL  249 

signs  of,  ii.  121 

—  fat,  iL  94 

—  unreduced,  11.  125 

—  venous,  iii.  10 

Dislocauons,  special — 

Embryonic  inclusion.  1.  223 

—  of  the  .i&lragalus.  ii.  205 

Emphysema,  surgical,  ii.  326 

—  of  ibc  carpal  bones,  ii.  173 

Emphysematous  gangrene,  i.  120 

—  of  the  clavicle,  ii.  16a 

Empyema  of  the  antrum,  iiL  317                                 | 

—  of  the  elbow,  iL  169 

—  of  the  gall-bladder,  iiL  373                                    | 

—  of  ihe  femur,  ii.  191 

—  operations  for.  iii.  302                                            , 

—  of  the  foot.  ii.  203 

—  septic,  ii.  327 

—  of  the  humerus.  iL  164 

EnccphaJoccle,  L  275                                                | 

—  of  the  jaw,  ii.  287 

Encysted  hH;maiocele  of  the  cord,  iiL  649                 ' 

—  of  the  metacarpal  bones,  ii.  173 

—  —  testis.  iiL  63a 

—  of  Hk  uietuLir;^  bones,  ii.  206 

—  hydrocele  of  ihc  cord,  iii.  641 

—  of  the  palt-lla,  ii.  199 

of  the  epididymis.  liL  628 

—  of  Ihc  plialaiiges,  ii.  173 

of  the  testis,  iii.  628                                          j 

—  of  the  radius,  forvrards.  ii.  171 

Endarteritis,  iii.  19                                                           1 

—  of  the  ribs.  li.  322 

—  deformans,  iii.  ai                                                    ] 

—  of  the  scapuU.  ii.  163 

—  proliferans,  iii.  ao                                                    ' 

—  of  the  spine,  ii.  27a 

—  syphilitic,  iii.  ao                                                   ' 

—  of  the  ULThid  bones,  ii.  205 

Endoscopy,  iii.  579                                                      | 

—  of  tl>e  tendons,  iL  141 

Enophthalmos,  traumatic,  iL  098 

—  of  ilw  thumb,  ii.  173 

Enterecloray,  iii.  423                                                   * 

—  of  the  tibia,  ii.  200 

Entcrocele,  iiL  440 

1       —  of  the  wTtst.  ii.  172 

Enteroliths.  IiL  419 

1        Dog,  rabies  m  the,  i.  133 

Enlerorrhaphy,  iii.  424 

1       Dorsalis  pedis  artery,  ligature  of  the,  iiu 

Enlcroiomy,  iii.  43a 

i           9' 

—  linear,  iii.  431 

'       Dressings,  antiseptic,  it.  4 

Epididymis,  abscess  of  the,  iiL  616 

Dubrcuil's  amputation  at  the  wrist,    iL 

—  cysts  of  the,  iii.  628 
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—  hydrocele  of  the.  Iii.  628 

Ducrey's  bacillus,  1.  ao8 

—  inflammation  of  the.  iii.  613 

Duct  cancer.  L  254 ;  iiL  687 

—  tubercle  of  the,  iiL  619 

—  cyst.  iii.  693 

Epididymitis,  acute,  iii.  613 

—  pGipillonia,  iii.  693 

—  chronic,  iiL  615 

I>uodcnal  ulcer,  ii.  48 

—  gonorrhoeal.  i.   167 

Duodenostomy,  iii.  383 

Epilepsy,  Jacksonian,  iiL  230 

Dupu\iren's  contractioo.  i.  307 

Epileptic  coma.  ii.  249 

1!       Dura  mater,  bicniorrhnge  beneath  the, 

Epileptiform  neuralgia,  iii.  20a 

H     ii-  247 

Epiphyses,  separation  of  the,  il  1x4 

^H        vou  III 

»X 

^^^n 

1 

Epiph)'ses.  scponnion.  of  the  femur.  H. 

Facial  carbuncle.  1.   tta                          H 

1 83 

—  erysipelas.    I.    134.    135                          H 

of  the  huinrrus.  ii.  155 

—  nerve.  lAcrranor*  of  the.  ti    ?:■             V 

yf  the  olecnmon,  ii.  160 

—        operation  on  the.  ui.  aoJ:                T 

1                     ofihrradias,  ii.  ibo 

paralysis  of  the,  iii.  joo   ;-j            || 

of  ihe  libia  (lower),  ii.  190 

Firctl  calculoids.  liL  390 

of  Ihe  tibia  (upper),  ii.  189 

—  fistula,  iii.    436 

Epiphysitis,  iii.  138 

—  impaction,  iii.  431 

Hpiplucele,  iii.  440 

FaJlopiau  lubes,  diseases  of  the,  &.  Iig 

Epispadias,  i.  311 

—  —  hydrops  of  the,  iii.  655 

Episinxis.  iii.  358 

inflamniaiion  of  the,  111.  655 

Kpithcli.il  cxjoiitfimc,  iii.  323 

pregnancy  in  tbv.  in.  656 

Epithelioma,  columiuu-,  i.  356 

suppuration  in  the,  ni   655 

—  of  »cnr<i.  ii.  33 

False  ptusages  in  tl»e  urethra,  in.  515 

1                     —  squamous,  i.  ajg 

False-joint,  ii.  105 

'                      Epiihehomaia,  the,  i.  355 

Farcy,  i.  3ig.      ^a*  Glniulers 

Epulis,  iii.  335 

Fascia,  palmar,  coocraction  of  the.  I  ji; 

Equinia,  i.  319.     5«  Glanders 

Fasciotomy,  i.  399 

Ergot  gangrene.  I.  84 

Fat  efflbolism.  ii.  94 

Erupiion  .  syphilitic,  i.  177.     See  Sypbi- 

Fatly  dcKeneraiion,  i.  3 

hdcs 

—  infiltration,  i,   3 

Erysipelas.  I.  xaa 

—  metamorphosis,  i,  3 

—  anti-toxin,  i.  ia6 

—  tumour,  i.  237 

—  causes  of,  I  134 

Fchleisens  streptococcus,  i.  i« 

'                      • —  cellular,  i.  139 

Femoral  artery,  aneurism  of  thr.  iil  :; 

—  ccUulo-cutancous,  t  137 

ligature  of  the  cummon.  m  U 

i                     —  cutaneous,  i.  1 33 

—in  Hunter's  ouiaI.  u\   k; 

—  organisms  in,  i  i3« 

in  Scarpa's  triongfe.  la  h ; 

—  phlegmonous,  t.  137 

—  hBrnift^      iii      46a.        Sm     How 

1                        ExcisiuM.  oflhc  eye-ball,  ii.  317 

Special 

)                      — of  the  ankle,  iii.  196 

Femur,  dislocAiions  of  the,  ti  191 

—  of  the  condyle  of  the  jaw,  i  i.  338 

onierior  oblique,  ii,  195 

[                      — of  Ihe  elbow,  iii.  197 

causes  of.  it    19a 

1                    — of  the  hip,  iii.  193 

congenital,  ii.  198 

—  of  the  joints,  iii.  191 

dorsal,  ii.    193 

—  of  the  knee.  iii.  194 

evened  dorsal,  ii.  195 

—  of  the  shoulder,  iii.  196 

perineal,  ii,  195 

*                    —  of  the  wrist,  iii.  iq8 

pubic,  ii.   196 

Exostosis,  i.  342.     Set  Osteoma 

supraspinous,  ii.    195 

—  subimpuiil.  i.  343 

—  — thyroid,  ii.    19^ 

1                     Extrav.isation  cysts,  i.  364 

unreduced,  ii.  197 

—  of  urine,  ii.  346 

—  —  varieties  of,  ii.   199 

Exudate,  inflnmmntory,  i.  18 

—  fractures  of  ibc,  iL  176 

5                     Eye,  excision  of  the.  it  317 

cxtra-capsular.  ii.    178 

—  foreign  bodies  within  the,  ii.  311 

great  trochanter.  «i.   179 

—  injuries  of  the,  ii.  397 

intracapsular,  ii.    176 

Eye-I«n.     .S«  Globe 

lower  end.  ii.  s8i 

Eye-lids,  foreign  bodies  beneath  the,  ii. 

shaft,  ii.  179 

301 

—  separation  of  the  lower  epiphnik  i 

—  wounds  of  the,  ii.  398 

x83                                            ^^■ 

Eyes,  syphilis  of  the,  j.  189 

1 

Ferments,  i.  87 

Fever,  aseptic  traumatic.  vL  sj 

Face,  development  of  the.  i.  378 

—  asthenic,  i.  31 

—  malformations  of  the.  1.  378 

—  elcphanioid.  iiL   xox 

—  wounds  of  Ihe.  ii.  3*13 

—  produciion  of,  t  37 

Facial  axtcry,  ligature  of  the.  tii.  7c 

—  prognosis  in.  L  39 
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Fever,  sthenic,  i.  31 

—  symptoms  of,  i.  28 

—  syphilitic,  i.  173 

—  urethral,  iii.  508 
Fibroid,  recurrent,  i.  235 
Fibromata,  the,  i.  339 

Fibrous  union  after  fracture,  ii.  105 

of  the  olecranon,  U.  160 

of  the  patella,  ii.  183 

Fibula,  fractures  of  the,  ii.  187 

Fifth  cranial  nerve,  laceration  of  the,  ii. 

258 
Filana  sanguinis  hominis.  iii.  99 
Fingers,  congenital  contraction  of  the, 
i.  309 

—  supemumeraiy,  i.  307 

—  webbed,  i    307 
Fissure  of  the  anus,  iiL  476 
Fistula,  i.  54 

—  a^-ial,  ii.  291 

—  faecal,  iii.  436 

—  in  ano,  iii.  473 

—  parotid,  ii.  384 

—  recto-ureihral.  iii  494 

—  recto-vaginal,  iii.  648 

—  recto- vesical,  iii.  494 

—  vesico-vaginal,  iii.  648 
Flat-foot,  i.  395 

Fleischmann's  bursa,  cyst  of,  iii.  333 
Floating  kidney,  iii.  513 

—  spleen,  iii.  376 

Foot,  conservative  surgery  of  the,  ii.  224 

—  dislocations  of  the.  ii.  203 

—  flat.  I  295 

—  Madura,  i.  141 

—  wounds  of  the,  ii.  175 
Ford-pressure,  ii.  81 
Fore-arm,  fractures  of  the.  ii.  156 
Foreign  bodies  in  the  bladder,  ii.  348 

in  the  bronchi,  iii.  294 

in  the  eye,  ii.  311 

in  the  intestines,  ii.  340 ;  iii.  4x9 

in  the  larynx,  iii.  293 

in  the  lids,  ii.  301 

in  the  meatus  auditorius,  iii.  272 

in  the  nose,  iii.  257 

-in  the  oesophagus,  ii.  295 

in  the  rectum,  ii.  351 

in  the  stomadi,  ii.  340 

in  the  trachea,  iii.  294 

in  the  urethra,  ii.  343 

—  —  in  Uie  vagina,  ii.  354 

Fourth  cranial  nerve,  laceration  of  the, 

ii.  258 
Fractures,  ii.  89 

—  causes  di,  ii.  90 


FracttU'es,  comminuted,  ii.  90 

—  complete,  ii.  89 
-•-complicated,  ii.  1x2 

—  complications  after,  il  94 

—  compound,  ii.  108 

amputation  for,  il  110 

primary,  ii.  xo8 

—  —  secondary,  ii.  109 

treatment  of,  ii.  109 

union  of,  ii.  103 

—  delayed  union  of,  ii.  104 

—  diagnosis  of.  ii.  93 

—  essential  signs  of,  ii.  92 

—  false-joint  after,  ii.  105 

—  fibrous  union  of,  ii  105 

—  greenstick,  ii  115 

—  impacted,  ii.  90 

—  imperfect  repair  of,  ii.  103 

—  implicating  an  artery,  ii.  113 
a  joint,  ii.  113 

—  —  a  nerve,  ii  113 

—  multiple,  ii.  90 

—  non-essential  signs  of,  ii.  93 

—  non-union  of,  ii  104 

—  partial,  ii.  89 

—  plaster  casing  for,  ii  99 

—  prognosis  of,  ii.  96 

—  repair  of,  ii  loi 

—  resection  in,  ii.  107 

—  setting  of,  ii.  97 

—  simple,  ii.  89 

—  splints  for,  ii.  98 

—  SF>ontaneous.  ii.  90 

—  starch-bandage  for,  ii.  99 

—  treatment  of,  ii.  96 

—  ununited,  ii.  103 

—  varieties  of,  ii.  89 

—  vicious  union  after,  ii.  107 

-—  wiring  fragments  of,  ii.  100,  107 

—  with  dislocation,  ii  123 
Fractures,  special — 

of  the  ankle,  ii.  189 

of  the  astragalus,  it.  X9X 

of  the  carpal  bones,  ii.  161 

of  the  clavicle,  ii.  147 

—  —  of  the  coccyx,  ii  343 

of  the  costal  cartilages,  ii.  333 

—  —  of  the  cricoid  cartilage,  ii  293 
-of  the  femur,  ii.  176 

of  the  fibula,  ii  187 

of  the  foot.  ii.  191 

—  —  of  the  fore-arm.  ii.  156 
• of  the  humerus,  ii.  151 

of  the  hyoid  bone,  ii  293 

of  the  jaw  (lower),  li.  386 

of  the  jaw  (upper),  ii  285 
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Fractures,  special,  ofihe  leg.  ii.  187 

Gangrene,  inflammalorr.  ^^^^| 

of  the  miliar  lone,  ii.  285 

— '  nncro-Digant&ms  causing.  L  ■! 

of  the  metacarpus,  ii.  161 

—  moist,  i.  73.  74                        a 

of  the  iiiet»l:irsus,  iL  191 

—  pressure.  L  77                          H 

of  the  niisaj  boues.  ii.  384 

— •  proj^osis  of,  i.  76          ^^^ 

of  the  OS  calds,  ii.  191 

—  Raynaud's,  i.  83            ^^H 

of  the  patrlla.  ii.  182 

—  senile,  i.  79                     ^^^H 

-of  the  pelvis,  ii.  341 

—  separation  of  dead  port  wH^ 

of  the  phalanges,  ii.  162 

—  signs  of.  i.   73 

of  the  radius,  ii.  157 

—  spreading  traumatic.  L  tso 

of  the  ribs,  iL  320 

—  symmetrical,  i.   62 

of  the  sacrum,  ii  343 

—  symptoms  of,  i.  75 

of  the  scapula,  ii.  X49 

—  traumatic,  t.   xao 

of  the  skull,  ii.  33B 

—  treatment  of,  i.  76 

of  the  spine,  ii.  272 

—  varieties  of.  i.  73 

—  — ^  of  the  sternum,  ii.  322 

Gitrlner's  duct,  cysts  of.  iii.  64B 

-of  the  tarsal  boaes,  iL  191 

Gasscrian  ganglion,   rcmovml  a 

—  —  of  the  tliyroid  cartilage,  ii.  292 
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of  the  tibia.  iL  187 

Gasiro-cnierosiomy,  iii.  38a 

'  of  the  trachea,  ii.  293 

Gastrostomy,  iii.  384 

-of  ihc  ulna,  ii.  160 

Gastrotoniy,  iii.  384 

of  the  zygoma,  ii.  285 

Geoito-nrinary    organs,    devdopvi 

Fragililus  ossium,  Li.  90  ;  iJL  105 

the.  L  309 

Frost-bite.  ii.  53 

malformation  of  the,  i.  9 

Fungus  uf  actuioniycosis,  i.  139 

Genu  reciirvaluin.  i.  303 

—  uf  mycetoma,  i.  141 

—  valgum,  I  299 

Furuncle,  i.  109 

osteotomy  for,  L  30a 

—  treatment  of,  L  in 

pathological.  1.  300 

rachitic,  i  399 

Galactocele.  iil  693 

.  static,  i  300 

Galactoirha^a,  liL  669 

—  varum,  i.  303 

Gall-bladder,  empyema  of  the,  iil  373 

Geographic:U  tongue,  ill  34a 

—  injuries  of  the,  ii.  337 

Giant  cells  in  absorption   of 

—  operations  on  the.  iii,  373 

124 

—  surgery  of  the.  ill.  371 

in  granulation  tissue.  9.  1 

Gall-stones,  composition  of,  iii.  371 

in  myek>id  sarcoma,  i.  ^ 

—  effects  of.  iii.  371 

in  tul«!Tcle.  L    146 

—  impiictctl.  iii.  372 

GingivitLs,  iii.  335 

—  in  the  intestine.  iiL  419 

fjlaridcrs,  i.  219 

Ganglion,  compound,  iii.  aiB 

—  cnuses  of.  i.   at9 

—  simple,  iii.  219 

—  diagn'isis  of,  i.  aai 

Gangrene,  i   70 

—  prognosis  of.  i.  a-a  i 

—  amputation  for,  i.  77 

—  sympionw  of,  L  319 

—  arterial  disease  in,  L  79 

--Irraiment  of,  i.  aai 

—  causes  of.  i.  70 

Glandular  abscess,  i  50 

—  constitutional,  L  73 

Gleet,  iii.  578 

—  diabetic,  L  84 

(ilioQia.  L  233 

—  direct,  i.  73 

Globe,  contusions  of  the,  ii.  30 

—  dry.  L  73.  74 

prognows  of.  ii.   306 

—  emphysematous,  i.  120 

treatment  of,  ii.  306 

—  ergot,  L  84 

—  foreign  Ixxlics  williiti  ihc.  ii.  34 

—  from  cold.  ii.  53 

—  h.i:morrhage  into  the,  ii,  joJA 

—  from  fracturr,  ii.  95 

—  injuries  nf  llie.  it  303             "■ 

—  from  frost-bite.  iL  54 

—  pjenelralion  of  t  he.   ii.   308 

^-  hospital,  i.  116 

—  septic  matter  within  the.  It  30^ 

—  indirect,  L  73 

Glossitis,  acute  superficial,  iii.  u| 
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Glossitis,  chronic  superficial,  iii.  34a 

—  parenchymatous,  iii.  340 

—  suppurative,  iii.  341 

—  tubercular,  iii.  346 

—  ulcerative,  iii.  341 

GIosso- pharyngeal   nerve,    laceration   of 

the,  i.  258 
Gluteal  artery,  aneurism  of  the,  iii.  56 

ligature  of  the,  iii.  83 

Glycosuria,  iii.  499 
Goitre,  iii.  309 

—  acute,  iii.  308 

—  exophthalmic,  iii.  310 

—  malignant,  iii.  311 
Gonococcus,  the,  i.  156 
Gonorrhcea,  i.  156 

—  complications  of,  i.  163 

—  incubation  of,  i.  157 

—  in  the  female,  i.  162 

—  in  the  male,  i.  157 

—  irrigation  in.  i.  161 

—  retention  of  urine  from,  1.  168 

—  treatment  of,  i.  159,  163 
Gonorrhceal  cystitis,  i.  167 

—  epididymitis,  i.  167 

—  prostatitis,  L  167 

—  rheumatism,  i.  164 

—  warts,  i.  167 
Gouty  arthritis,  iii.  173 

—  ulcers,  i.  68 
Granulation,  i.  23 

—  union  by,  ii.  31 
Greenstick  fracture,  ii.  115 
Gummata,  i.  175 

—  peri -synovial,  iii.  171 

—  subcutaneous,  i.  184 

—  visceral,  i.  190 
Gummatous  synovitis,  i.  187 

—  syphilide,  i.  183 

Gums,  diseases  of  the,  iii.  325 
Gun-shot  injuries,  ii.  35 

dangers  of,  ii.  41 

direct,  ii.  35 

indirect,  ii.  35 

mode  of  infliction  of,  ii.  35 

nature  of,  ii.  37 

—  —  prognosis  of,  ii.  41 

—  —  symptoms  of,  ii.  40 

treatment  of,  ii.  43 

Gutter-fiacture,  n.  39 

Hsematocele  of  the  cord,  iii.  642 

—  of  the  epididymis,  iii.  632 

—  of  the  scrotum,  iii.  605 

—  of  the  testis,  iii.  632 

—  of  the  tunica  vaginalis,  iii.  630 


Hsematoma  of  the  ear,  iii  273 

—  subdural,  iii  223 

—  vulvae,  ii.  353 
Haemato-pericardium,  iii.  305 
Haematuria,  iii.  498 
Haemophilia,  iii.  i 

—  joint  disease  in,  iii.  a 
Hemorrhage,  ii.  65 

—  arterial,  ii.  66 

—  beneath  the  dura  mater,  ii.  247 

—  capillary,  ii.  67 

—  cerebral,  ii.  247 

—  constitutional  effects  of,  ii.  67 

—  death  from,  li.  87 

—  intermediary,  ii.  84 

—  in  abdominal  injury,  ii.  334 

—  in  head  injury,  ii.  243 

—  into  the  eye-ball,  ii.  304 

—  into  the  spinal  canal,  ii.  276 

—  middle  meningeal,  ii.  243 

—  primary,  ii.  67 
treatment  of,  ii.  82 

—  reactionary,  ii.  67 
treatment  of,  ii.  84 

—  secondary,  ii.  84 

—  spontaneous  arrest  of,  ii.  68 

—  treatment  after,  ii.  83 

—  treatment  of,  ii.  75 

—  venous,  ii.  66 
Haemorrhoids,  iii.  479 

—  capillary,  iii.  480 

—  causes  of,  iii.  479 

—  external,  iii.  480 
treatment  of.  iiL  480 

—  intoiial.  iii.  481 
treatment  of,  iii.  483 

—  morbid  anatomy  of,  iii.  479 
Haemostatics,  ii.  77 
Haemothorax,  it.  335 

Hair,  syphilis  of  the,  i.  185 
Hallux  dolorosus,  i.  305 

—  rigidus,  i.  305 

—  valgus,  i.  304 
Hamilton's  splint,  ii.  z8o 
Hammer-toe,  L  306 
Hamstrings,  rupture  of  the,  li.  175 
Hands,  conservative  surgery  of  the,  il 

216 

—  crushes  of  the,  ii.  144 

—  disinfection  of  the,  ii.  6 

—  needles  in  the,  ii.  144 
Hare-lip,  i.  278 

—  double,  i.  281 

—  single,  i.  279 

Head,  injuries  of  the,  Ii.  330 
Heart,  injuries  of  the,  ii.  327 
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^H           Heat,  phjrsiologjr  of,  L  a6 

Hernial  sac.  hydrocele  of.  QL  441         ^H 

^H            Hectic,  i.  io3 

HemkHomy.  id.  453                               ^™ 

^H             Hepatic  sbvoeu,  iii.  367 

Herpes  progenitalis,  i.  311  ;   m.  6oe 

^H             —  colic.  111.  371 

Hejr's  amputation,  ii.  aai                       ^^ 

^B treaimcnt  of.  iii.  373 

Hip.  ampuution  at  the.  ii.  aaS          ^^^ 

^H             —  dr^cntery.  iii.  367 

—  anhreclomy  of  the,  iii.   193              ^^M 

^H             t^Iemta  of  the  abdomen,  uL  439 

—  bruising  of  the,  iL  176                     ^^M 

^H             —  acquired,  iii.  44:2 

—  disease  of  the.  iiL   163                        ^^M 

^K            —  congenrLi],  iiL  44 j.  458 

^H            —  general  anatomy  of,  iii.  439 

—  exdsioa  of  tbe.  iii  19a                    ^^M 

^H           —  general  pathology  of.  iii:  443 

Hodgkin's  disease,  ui.  101             ^^^^H 

^H           —  iocaroented.  iii.  44S 

Hospital  gangmw.  L  116             ^^^^^| 

^H           —  inftatned.  iii.  449 

Horn,  cutaneous.  L  347               ^^^^^| 

^H           ^  iniemal.  iii.  407 

Honiemaid's  knc«.  uL  219 

^H            —  irreducit^,  iii.  446 

Hufnenis.  dislocations  of  the,  iL  164 

^H           —  Littr^'s.  iii.  440 

compound,  ii.  169                       ^^h 

^H             —  radical  cure  of,  iii.  446 

prognosis  of.  u.  1 67                    ^^H 

^H            —  reducible,  iii.  443 

reduction  of.  iL  167             ^^^^H 

^H           —  reduction  tn  miuu,  iiL  456 

signs  of.  ii.  165                  ^^^^H 

^f            —  Richter'ft.  iii.  440 

unreduced,  iL  16S              ^^^^^| 

—  strangulated,  iii.  450 

— varieties  of.  iL   165              ^^^^^| 

diagnosis  of,  iii.  45a 

—  fractures  of  the.        151              ^^^^H 

morbid  anatomy  of,  ii"    450 

great  tuberosity.  iL  153       ^^^^H 

opemtion  for,  itL  453 

ion-CT  end.  ii.  is4                        ^^| 

signs  of.  ni.  451 

nedc.  ii.  151                                  ^^M 

ireatiDexit  of,  iii.  453 

shaft,  iL   153                                  ^H 

—  of  the  brain,  ii.  258 

—  separation  of  tlie  epiphyses  of  tb^^H 

—  of  the  lung,  iL  397 

155                                                  ^1 

—  of  the  testicle,  iii.  633 

Hulchinsoo's  triad,  I  305                      ^H 

—  special,  iii.  457 

Hydatid  cysts  of  bone,  UL  144             ^H 

—  diaphragmatic,  iii.  469 

—  —  of  the  Itvcr.  iii.  369                       ^^H 

—  femorai,  iiL  46a 

of  the  muscles.  iiL  aia               ^^M 

anatomy  of.  iiL  463 

Hydranhrosis.  iiL  149                         ^^| 

diagnosis  of,  iii.  463 

—  svphiliitc.  iiL  171                               ^^H 

radical  cure  of,  iii.  464 

—  tulMircular,  iii.  163  **                        ^^M 

—  —  stmngulated,  iiL  465 

Hydrocele,  en  bissar.  iii.  699               ^^M 

inalment  of.  iiL  464 

—  encysted,  of  the  cord.  iii.  641         ^H 

—  iagninal,  iiL  457 

of  the  epididymis,  HL  638           ^^M 

anatomv  of.  iiL  457 

of  the  testis,  iii.  63S                    ^M 

congenital,  tii.  458 

—  of  the  breast,  iiL  694                       ^^M 

diagnosis  of.  iii.  459 

—  of  the  auial  of  Nuck.  iti  646  ^^^H 

direct,  iii.  459 

—  of  a  hernial  sac.  iiL  441           ^^^^M 

—  —  infantile,  iii.  459 

—  of  the  ovary,  iii.  663                 ^^^^| 

interstitial,  oL  459 

—  of  the  tunica  vaginalis,  iii.  639^^^^^ 

—  ~—  oblique.  iiL  458 

acute,  t'ii.  633                                  ^^M 

radical  core  of,  iii.  461 

causes  of,  iiL  633                        ^^H 

—  —  strangulated,  tii.  463 

congenital,  iii.  633                      ^^H 

treatment  of.  liL  460 

course  of,  iiL  635                   ^^^^H 

—  lumbar.  iiL  467 

diagnosis  of.  hL  625          ^^^^H 

—  obturator.  iiL  468 

infantile,  liL  633                  ^^^^^| 

fc                —  pel*-ic.  iii,  468 

morbid  anatomy  of,  iii  6s^^^^| 

WL               —  sciatic,  iii.  468 

primarf,  iii.  633                              ^^M 

^L             —  umbilical,  iii.  465 

secondary,  iii.  633                       ^^M 

^B            —  ventral.  iiL  467 

signs  of,  iit  634                           ^^M 

^p             Hernial  sac.  the.  iiL  439 

simple.  ilL  6«3                             ^H 

f             oOTcriDgs  of.  iiL  44a 

treatment  of.  IiL  606                   ^H 

INE 

^H 
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Hydrocephalus.  Hi.  333 

Infiltration,  falty.  i.  3                                                           J 

—  drainage  for,  iii.  234 

InH.inied  tumours,  i.  a36                                                1 

Hydro-n(?pliro&i&,  iii    515 

—  tikt-r.  I    67                                                               ^iJ 

Hydrophobia,  1.  131.     Sre  Rabies 

Inflnmnialion.  i.  11                                             ^^H 

Hydrops  antri,  Ui.  318 

—  adhesive,       15                                                        ^^H 

Hydro-salptnx.  iil  655 

—  causes  of,  i.  13                                                    ^il 

HyKToma,  cystic,  i.  246  ;  KL  99 

—  duration  of,  i.   15                                                         | 

Hyoid  lione.  fraciurc  of  the,  ii.  aga 

—  gangrene  from.  i.  70                                                   11 

-  infective,  i,   15                                                              | 

—  vmous,  L  10 

—  phlegmonous,  i.  15 

Hyperostosis,  iii.  115 

—  seplic.  I  14 

Hypertrophy,  i,  8 

—  simple,  i.  14 

—  of  bone,  iii.  105 

—  spreading.  L  15 

—  of  the  breast,  iii.  671 

—  varieties  of,  i.  34 

—  of  the  labia,  iii.  645 

—  acute,  i.  15 

Hyphomycetcs,  the,  i.  88 

effects  of.  i.  x8 

Hypoglossal  nerve,  laceralion  of  the,  it. 

pathology  ol,  i.  ao 

358 

phenomena  of,  I  15 

Hypopyon  ulcer,  ii.  309 

—  —  signs  of,  i.  34 

Hypospadias,  i-  311 

symptoms  of,  i.  36 

Hysterectomy,  iii.  651 

'  termination  of.  i.  at 

Hysteria,  iraumatic,  u.  a66 

treatment  of,  i.  30 

—  catarrhal,  i.  36 

Ichthyosis  linguae,  iii.  343 

—  chronic,  i.  33 

Ileus  paralyticus,  jii.  421 

causes  of,  i.  33 

Iliac  artery,  -aneurisin  of  th«  external,  Iii. 

results  of,  i.  34 

55 

signs  of,  i.  35 

ligature  of  the  coniinon,  til  6x 

treatment  of.  i.  35 

of  the  cstemal.  iii.  83 

Inflammatory  exudate,  i.   18 

of  the  internal,  iii.  83 

Infra-orbital    ncr\c,    operation    on   the, 

Immunity,  i.  96 

iii.  305 

—  aj-ttticial,  i.  97 

Ingrowing  toe-nail,  i.  305 

—  chemistry  of.  i.  100 

Inguinal  cnnal,  anatomy  of  the,  iii.  457 

—  natural,  i.  97 

—  hernia,  iiu  457,     Set  Hcmiic.  Special 

—  phagocytosis  in,  L  97 

Injuries,  ii.  15 

Imperforate  anus,  i.  315 

—  effects  of,  ii.  19 

—  rectum,  i.  314 

—  gun-shot,  ii.  35.     A*  Gun-shol 

—  urethra,  i.  310 

Innominate  artery,  aneurism  of  the.  Iii.  51 

Implantation  cysts,  i.  364 

ligature  of  the.  iii.  64 

Incarcerated  hernia,  iii.  44 8 

Insanity,  traumatic,  ii.  359 

Incised  wounds,  ii.  17 

Internal  hernia,  iii.  407 

Incontinence  of  urine,  iil  500 

InieMinal  approximation,  iii    434 

Indolent  ulcer,  i.  65 

end-to-end,  iii.  437 

Infection,  immunity  against,  i.  96 

end-to-side,  iii.  439 

—  proneness  to,  i.  95 

side-to-side,  tit.  439 

—  refractor)*  10.  i.  95 

—  obstruction,  iii.  398                                                 | 

Infective  diMrases,  i-   loa 

acute,  iii.  398 

causes  favotinng  the,  i.  104 

causes  of,  iii,  403 

general,  i.  313 

chronic,  iii.  401 

local,  i.   109 

diagnosis  of.  iii.  40a                                             J 

prevention  of  the,  i.  105 

laparotomy  for.  iii.  404                                      i 

—  inftammntion,  t.  15 

prognosis  of  iii.  403                                              1 

—  processes,  L  95 

treatment  of,  iii.  403                                              | 

Inferior  dental  nerve,  operation  on  iht., 

Intestine,  coniprcsRion  of  the,  iii.  433 

iii.  ao6 

—  foreign  bodies  in  the.  ii.  340  ;   iit.  4x9 

Infiltration,  calcareous,  i.  6 

—  gangrene  of  the,  iii.  454 

^v 
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Irttesline.  injuries  of  ihe.  ii.  336 

Keloid.  Addison's,  li.  34            ^^^^^| 

—  operations  on  Ihe.  iii.  433 

Ahbert's,       33                         ^^^^^^^| 

—  resection  of  ihe,  iiL  423 

—  scar,  ii.  33                                ^^^^H 

—  ihurt-circuiting  the,  iii.  439 

Keratitis,  interstitial,  t  ao6                  ^^H 

^-  siriciure  of  the,  iii.  415 

—  punctata,  ii.  316                                ^^H 

—  suturing  the,  iii.  435 

—  vascular,  L  306                                   ^^H 

Inim-cranial  aneurism,  iii.  53 

Kidney,  abscess  round  the.  iii.  518      ^^H 

^                    I&tra-orbiul  aneurism,  iit.  53 

—  anatomy  of  the,  iii.  513                    ^^M 

Intubation  of  the  larynx,  iii.  395 

—  calculus  in  the,  iii.  521               ^^^^^| 

Intussusception,  acute,  iii.  410 

causes  of,        521                ^^^^H 

—  chronic,  iii,  414 

diagnosis  of,  iii.  535           ^^^^^H 

—  of  the  dying,  iii.  41a 

effects  of,        533               ^^^^^M 

Iodides  in  gyphitis,  i.  198 

—  —  history  of,        533              ^^^^^^| 

lodism.  i.   198 

sigTiK  of,  iii-  534                  ^^^^^^^1 

Iritis,  syphilitic,  i.  1B9 

treatment  of,  iii.  526                ^^^| 

i                   Irrigation  of  operation  vrounds.  ii.  7 

varieli*^  of.  iii.  533              ^^^^^H 

1                    Irritable  ulcer,  i.  66 

—  cysts  of  the.  iii.  599                 ^^^^^H 

1                    Isch.-emia.  i.  9 

—  diseases  of  the,  iii.  $13            ^^^^H 

!                     Ischio-reciol  abscess,  iii.  472 

—  enlargement  of  the.  iiL  514      ^^^^^| 

—  floating,  iii.  513                                ^^H 

Jacksonian  epilepsy,  iii.  330 

—  injuries  of  the,  it.  338                       ^^H 

Jaw.  lower,  dislocation  of  the,  ii.  387 

—  operations  on  the,  iii  531                ^^H 

fracture  of  the,  ii.  286 

—  surgical,  iii.  518                         ^^^^^M 

removal  of  the.  iii.  333 

—  tubercular.  iiL  520                  ^^^^^H 

subluxation  of  the,  ii.  389 

—  tumours  of  the,        ^^B           9^^|H 

tumours  of  the,  iii.  332 

Knee,  amputation  through  the,  ti^^^^^ 

—  upper,  fracture  of  the.  ii.  385 

—  arthrectomy  of  the.  Hi.  194 

removal  of  the.  Iii.  330 

—  excision  nf  the,  iiL  195                        ^^^ 

tumours  of  the.  iii.  318 

—  sprains  of  the.  iL  176                     ^^H 

Jaws,  alveolar  abscess  of  the,  iii.  314 

—  white -swell  log  of  the,  iii.  168  ^^^^H 

—  closure  o(  the.  iii.  327 

Kobell's  tubes,  iii.  659                  ^^^^1 

—  diseases  of  the,  iii-  314 

—  cysts       iii.  662                       ^^^^^V 

1                     —  necrosis  of  the.  iii.  315 

Kocher.  reduction  of  dislocated  bumenu.   ~ 

—  periostitis  of  the,  iiL  314 

ii.  167 

—  tumours  of  the,  iii.  33a 
'                    Jcjiinosiomy.  iii.  383 

—  removal  of  the  tongue,  iiL  335        ^^J 

Koch's  postulates,  i.  88                         ^^M 

Joints,  anatomy  of.  lit.  145 

Kraske's  operalioa  for  proctectomy,  ^H 

—  ankylosis  of,  iii.  185 

491                                       ^H 

—  arthrectomy  of,  iii.  191 

Kyphosis,  i.  370                             ^^^^M 

1                     ^  Aspiration  of,  iii.  190 

^^^^^H 

—  contusion  of,  ii.  117 

Labia,  adherent.  L  314               ^^^^H 

—  diseases  of.  iii.  145 

—  c>-sls  of  the.  ilL  6^8                  ^^^^H 

1                   —  dislocation  of,  ii.  1 19.   S^e  Dislocations 

—  eiephantiasis  of  the,  iiL  645           ^^H 

—  excision  uf.  Iii.  191 

—  hypertrophy  of  ttic,  iii.  645             ^^H 

1                     —  gun-shot  injuries  of.  it  39 

—  tumours  of  the,  iiL  646                    ^^H 

—  ha;mophilia  affecting,  iii.  3 

Lacerated  wounds,  iL  18                      ^^H 

—  injuries  of,  li.  117 

Laceration,  cerebral,  JL  354                 ^^H 

1                     -—  loose  bodies  In,  iii.  183 

[laminectomy,  iii.  355                           ^^H 

1                     —  neuralgia  of,  iii.  t88 

—  for  fractured  spine,  ii.  275              ^^H 

—  operations  on,  iii.  190 

—  results  of,  iii.  356                            ^^^| 

i                    —  penetration  of,  ii.  118 

Lar>'ngectomy.  iii.  300                  ^^^^^H 

1                   —  pseudo -ankylosis  of,  iii.  186 

I.Ar)-ngitis,                    286            ^^^^^H 

^                  —  sprains  of.  ii.  117 

—                                                    ^^^^^M 

H                  — syphilis  of,  iii.  170 

—  membranous,        387              ^^^^^^| 

^                —  syringomyelia  affecting,  iii.  940 

—  syphilitic,  iii.  390                     ^^^^^| 

^k              Jordan's,  Furneaiu,  amputation,  iL  aaS 

—  tubercular,  iii.  389                 ^^^^^H 
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Laryngolomy,  iii.  299 

Ligature  of  the  temporal,  iii.  71 

I..aTynx.  adenomata  of  the,  iii.  agt 

—  of  the  ulnar,  iii.  79 

—  cnncer  of  ihe,  iii.  aga 

—  of  the  vertebral,  iii.  74 

—  cysls  of  the.  iii.  393 

Ligatures,  aseptic,  ii.  4 

—  diseases  of  the.  iii.  a86 

Linear  osteotomy,  iii.  118 

—  exdsioti  of  the,  iii.  300 

—  proctotomy,  iii.  488 

—  fibromata  of  the,  iii.  291 

Lingual  artery,  Ugatiye  of  the,  iii,  70 

—  foreign  bodies  in  the,  iii.  293 

Lipoma  nasi,  iii.  365                                                       f 

—  intubation  of  the,  iii.  395 

Lipomata.  the,  i.  337 

—  oedema  of  the,  iii.  386 

Lips,  cracked,  iii.  329 

—  papiUomata  of  the,  iii.  291 

—  diseases  of  the,  iii.  329 

Lateral  anastomosis,  intestinal,  iii.  439 

—  hypertrophy  of  the,  iii.  329 

—  sinus,  thrombosis  of  the,  iii.  aaS 

—  restoration  of  the  lower,  iii.  333                                  | 

trephining  the,  iii.  330 

—  tumours  of  the.  iii.  331                                               ^ 

I^eeches.  mode  of  applying,  ii.  306  neft 

—  ulceration  of  the,  iii.  339 

Leg.  fractures  of  the,  ii.  187 

l.isfranc's  amputation,  ii.  331 

Leiomyoma,  i.  245 

Lister's  arapulaliou.  ii,  336                                           j 

Lens,  dislocation  of  the,  H.  305 

Lithotomy,  lateral,  iii.  557                                            1 

Leontinsis  ossea,  iii.  115 

—  median,  iii.  357                                                 ^^m 

Leptomeningitis,  cerebral,  iii.  334 

—  supra-pubic,  iii.  557                                             ^^H 

—  spinal,  iii.  337 

Lithotrity.  iii.  554                                               ^^H 

Leucoma  of  the  tongue,  iii.  343 

—  in  children,  iii.  556 

Leticoplakia,  iii.  343 

—  in  women,  iii.  556 

Ligature  of  arteries,  the,  iii.  58 

—  perineal,  iii.  556 

—  accidents  afier.  iii.  64 

Littr^'s  colotomy,  iii.  43a 

—  accidents  during,  iii  63 

—  hernia,  iii.  440 

—  choice  of  a,  tii.  58 

IJver,  abscess  of  the,  iii.  367 

—  fate  of  a.  til.  59 

—  hydatids  of  the.  iii.  369 

—  for  aneurism,  iii.  38 

—  injuries  of  the,  ii.  337 

dangers  of.  iii.  41 

—  siu-gery  of  the,  iii.  367 

effects  of.  iii.  41 

Lock-jaw,  i.  136.     Stf  Teuiniis 

failure  of,  iii.  43 

Loose  bodies  in  joints,  lit.   183 

scat  of.  iii.  38 

Lordosis,  i.  370 

Ligature  of  special  arteries,  iii.  64 

Loreta's  operation,  iii.  38a 

—  of  the  alKlomin.it  aorta,  iii.  81 

Lumbar  hernia,  iii.  467 

—  of  the  anterior  tibial,  iii  90 

Lung,  collapse  of  the,  ii.  326 

—  of  the  axillaiy.  iii.  74 

—  contusion  ol  the,  ii.  334 

—  of  ihe  brachial,  iii.  77 

—  foreign  bodies  in  the.  ii.  325 

—  of  the  comniOD  carotid,  iii.  65 

—  hernia  of  the.  ii-  337 

—  of  the  common  femoral,  iii.  85 

—  injuries  of  the.  ii.  323 

—  of  the  cymmon  iliac,  iii.  81 

—  operations  on  the.  iii.  304 

—  of  the  dorsalis  pedis,  iii.  91 

—  rupture  of  the,  ii.  324 

—  of  the  external  carotid,  iii.  68 

—  wounds  of  the,  ii.  334 

—  of  (he  extemnl  iliac,  iii.  83 

Lupus  erythematosus,  i.  154 

—  of  the  facial,  iii.  71 

—  tubercular,  i.  153 

—  of  tlie  gluteal,  iii.  83 

Lymphadenitis,  iii.  94 

•^  of  the  innominate,  iii.  64 

—  tubercular,  iii.  95 

—  of  the  internal  carotid,  iii.  6g 

Lymph.-idenoma,  iii.  io> 

—  of  the  intem-il  iliac,  iii.  8a 

Lymphangiectasis,  iii.  98 

—  of  the  lingual,  iii.  70 

Lymphangioma,  i.  346  :  iii.  98 

—  of  the  occipital,  iii.  71 

—  of  the  tongue,  iii.  347 

—  of  the  popliteal,  iii.  88 

Lymphangitis,  iii.  93 

—  of  the  posterior  tibi.il.  iii.  88 

Lymphatic  glands,  inflammation  of    he. 

—  of  the  radial,  iii.  78 

iii.  94 

—  of  the  subclaviin,  iii.  73 

syphilis  of  the,  i.  186 

—  of  the  superBcint  femoral,  fii.  85 

Ii 

tubercle  of  the,  iii.  95 
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rmphatlc  gtoxKls.  Uiroouni  of  the,  iii. 
103 

Lymphatics,  diseases  of  the,  iii.  93 
Lymphomii.  i.  333  ;  iii.  101 
I.ymphoirhcca.,  iii.  98 
Lympho-sarcom.-i,  i.  233  ;   iii.   loi 
Lymph-scrotum,  iiL  99 

Nfacroglouia.  iii.  347 

Mitcrophitgcs,  i.  98 

Madura  foot,  1.  141 

M.ilar  bones,  fracture  of  the,  ii.  385 

M.ilignnncy,  local,  t.  3^9 

—  general,  i.  329 

—  nature  of,  i.  aap 

—  signs  of,  i.  230 

Mulignant  gedema,  bacillus  of,  i.  120 

—  pustule,  i.  1 12 

—  luniours.  i.  229 

—  ulctTs,  i.  68 
Mallcm,  i.  32t 
Mannorek's  antitoxin,  i.  126 
Marriage  uf  syphilttics,  i.  19a 
Mastitis,  acute,  iii.  67a 

—  chronic,  iii.  675 
M.asiodynia,  iti.  670 
Mastoid  abscess,  iii.  281 

—  chronic  ini^nnimation  of  the,  Iii.  282 

—  pcrioslitis,  iii.  381 

MaunscHs  operation  for  enierorrhaphy. 

iii.  437 
Meatus  auditorios,  forei^  bodies  in  Ihe^ 
iii.  272 

Inflammation  of  the,  Iii.  274 

■  osteoma  of  the.  iii.  274 

Meckel's  diviTticuluni,  hernia  of,  iii.  440 
obstruction  by.  iii.  405 

—  ganglion,  removal  of.  iii,  ao; 
Melanotic  sarcoma,  L  335 
Meningeal  tucniorrhage,  it  243 

prognosis  of,  ii.  245 

signs  of.  ii.  244 

treatment  of.  li.  246 

Meningocele,  cranial,  i.  275 

—  spinnl,  i.  366 
Meningo-myelocele.  1.  266 
"Mercurial  course,  duration  of  a,  i.  197 

—  fumigation,  i.  196 

—  injections,  i,  197 

—  inunction,  i.  195 

—  salivation,  i.  194 

Merciu7  salts  as  antiseptics,  ii.  3 
Mesentery,  prolapse  of  the,  iii.  443 
Metacarpal  bones,  dislocation  of  the,  ii. 

173 
fracture  of  the,  ii.  i6x 
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Metimorphosis,  u  i 
Metatarsal  bones,  dislocutton  of  tiic, 
S06 

—  —  fractures  of  the,  li. 
MeteorUm,  iii.  399 
Microcephalic  idiocv.  iii. 
Micrococci,  the,  i,  89 

—  reproduction  of.  i.  89 
Micrococcus  tenuis,  i.  41 
Micro-organisms,  conditions  iniinieal  lo 

the,  1.  91 

—  exclusion  from  wounds  of,  ii. 

—  In  fever,  i.  27 
--  In  gangrene,  i.  86 

—  in  syphilis,  1.  168 

—  life-history  of  the.  i.  90  ' 

—  mode  of  action  of  the,  i,  94 

—  iimlability  of  species  of.  i.  93 

—  non-pathogenic.  i.  89.  94 

—  pathogenic,  1.  89.  94 

—  reproduction  ot  the,  t.  93 
Microphages.  i.  99 
Micturition,  disorders  of,  ilL  499 

—  frequent,  ill.  499 

—  painful,  iii.  505 
^foIIitics  ossium,  iii.  T13 
MuUuscum  fibrusum,  i.  340 
Mortification,  i   70.     Sst  Gaagrene 
Morton's  fiuid,  i.  368 
Motor  ocuii  ner\-e,  laceration  of  the, 

258 
Montfls,  i.  88 
Mouth.  di5cascs  of  the  floor  of  Khc 

329 

—  disinfection  of  the.  li.  6 
Mucoid  degcncnilion.  i.  6 
Mucous  membranes,  inAamraatii 

36 
sTphilis  of,  i.  185 

—  surfaces,  disinfection  of.  ii.  6 

—  tubercles,  i.  179 
Mumps,  iii.  356 
Murphy's  button,  iii.  425 
Muscles,  atrophy  of,  iii.  208 
■ — contusions  of,  ii.  138 

—  degeneration  of.  iu. 

—  diseases  of.  iii.  aoS 
— -  gun-shot  injury  of,  ii.  39 

—  inflammation  of,  iiL  309 

—  injuries  of.  ii.  13B 

in  the  lower  Hnib.  ii.   175 

■ —  —  in  the  upper  limb,  h.  144 

—  neumlgia  of.  tti.  308 

—  paralysis  of  the  eyv.  a,  305 

—  parasites  in,  iii.  aia 

—  repair  of,  ii.  140 
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Muscles,  rapcare  ot.  il  139 

in  tetanus,  i.  137 

—  diseases  of.  in.  aoo 

—  lumoun  of,  iii.  311 

—  gun-shot  injuries  of,  it.  39 

—  wounds  of.  il  139 

—  inflamraation  of,  i*.  137;  iii.  »oo 

Muscuto-spiral  paralysis,  ii.  {46 

—  injuncs  of.  ii.  139 

Muubilitjr  of  specie*.  L  93 

in  dislocation,  ii.  134 

Myalgia,  iii.  k>8 

in  fracture,  ii.  1 13 

Myceionia,  i.  141 

—  operations  on,  liL  304 

Myeliiis,  iii.  236 

—  physiology  of,  ii.  130 

Myeloid  &arcocna   t.  335 

—  repair  of.  Ii.   130 

Myomata,  i.   345 

—  section  of ,  it  131                                                        || 

Myosarcoma,  i.  335 

—  spinal,  injury  of  the,  ii.  377 

Myositis,  iii.  209 

—  sulure  of.  iL   133 

—  ossificans,  iii.  310* 

—  trophic  changes  after  injury  of.  ii.  t$a 

—  syphilitic,  iii.  a  10 

—  tumours  of,  iii.  207 

Myioederoa.  iii.  307 

—  ulceration  after  injury  of.  i.  68 

Myxomata,  L  340 

Nervous  system,  sypliilis  of  the,  i.  189 

Neuralgia,  iii.  ao3 

Nffvo-Iipoma,  t.  337 ;  iii.  5 

—  epileptiform,  ill  3oa 

Narvuft.  ill.  5 

Neunuthenia,  ii.  366 

—  arterial,  iii.  3 

Neurectomy,  iii.  305 

—  capillary,  iii.  5 

Neuritis,  iii.  aoo 

•^  lymphatic,  iii.  98 

—  traumatic,  n.  137                                                     . 

—  treatment  of,  iii.  6 

Neuromaia.  t.  345 ;  ill.  307                              ^^M 

—  venous,  iii.  5 

Neuro- mimesis,  iii  188                                        ^^H 

Nails,  syphilis  of  the.  L  185 

Neurotomy,  iii.  305                                           ^^^ 

Narcotic  coma,  ii.  249 

Nipple,  cancer  of  the,  iii.  697                                     1 

Nares,  plugging  the  posterior,  Hi.  358 

—  cracked,  iii.  695                                                        1 

Nasal  bones,  fracture  of  the,  il  384 

—  diseases  of  the.  iii.  695^                                            1 

—  polypi,  iii.  365 

—  enema  of  the,  iii.  696                                              1 

—  scplum,  diseases  of  the,  iii.  359 

—  Pngei  s  disease  of  the.  iii.  696                              1 

Naso-pharynx.  tumours  of  the,  iii    269 

—  rrtractcd.  iii.  695                                                           J 

Natiform  skull,  i.  204 

—  syphilis  of  the,  iii.  696                                     ^^J 

—  ulcenttei],  iii.  695                                                 ^^H 

—  acute,  iii.  119 

Noma,  i.  115                                                           ^^H 

—  central,  iii.  134 

Non-union  of  fractures,  it.  104                           ^^H 

—  dry,  til.  137 

Nose,  bleeding  from  the.  iii.  358                         ^^M 

—  included,  iii.  134 

—  diseases  of  the,  iii.  357                                      ^^M 

—  of  slumps,  ii.  214 

—  foreign  l»odie«  in  the,  iii,  357                                  1 

—  of  the  jaws,  iii.  314 

—  syphilis  of  the,  iii    259                                               ' 

—  peripheral,  iii.  134 

—  (uinours  of  the,  iii.  365 

—  quiet,  iii.  137 

Nutrition,  1.  a 

—  treatment  of,  iii.  136 

Needles,  emlirdded,  u.   144 

Obturator  hernia,  lit  468 

N^laions  line.  ii.  194 

OccipitnJ  nricry.  lignlurr  nf  the,  lU.  71 

Nephrectomy,  iii.  534 

Odontomata,  i.  344  ,   lil  336 

Nephro-lithotomy,  iii.  533 

—  coni|j«>»ile,  i.  344 

Nephrurrhaphy.  iii.  531 

-  conifound  follicular,  I  944 

Nephrotomy,  iii  53a 

—  epithelial,  i.  344  ;   ill  333 

Nerve-grafting,  ii.  135 

—  fibrottl,  i,  344 

—  stretching,  iii.  304 

—  follicular,  i.  344  ,  Iii  336 

(F.dema  laryngi*.  lil  3B6 

—  bulbous,  ii.  313 

CEsophftgectomy,  ill.  366 

—  compression  of.  il.  136 

CEsophagostomy.  iii  366 

—  contusion  of,  ii.  136 

CEsophngoComy.  iii.  366 

—  canial,  laceration  of  the,  ii.  357 

(Esophagus.  caiKW  of  Uw,  UL  3^3 
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CEsophAgus.  rompressjon  of  ibe,  tit  365 

—  dilatatiun  of  the.  iit  360 

—  diseases  of  tbc,  iiL  360 

—  cflecls  of  caustics  on  the,  ii.  394 

—  foreign  bodies  in  the.  ii.  295 

—  inBammation  of  the,  iii,  363 

—  injuries  of  the,  it.  393 

—  innoceni  tuniours  of  the.  iii.  366 

—  operations  uii  tlic,  iii.  366 

—  rupture  of  the,  ii.  394 

—  sacculation  of  tire,  iti.  361 
CEsophagus,  spasm  of  the,  iii,  365 

—  striciure  of  the,  iii.  363 
Olecranon,    epiphysis,    injorv  of  the.    ti. 

r6o 

—  process,  fracture  of  the.  it   t6o 
OEfactory  iicrvc,  laceration  of  the.  iL  257 
Onychia  maligna,  i.  305 

—  syphilitic,  1.  186 
Oophorectomy,  iii.  666 

—  for  cancer  of  the  breast,  iii.  688 
OOphoron,  cysts  of  the.  iii.  660 
Operations,  after- treatment  of,  iL  11 

—  aseptic,  iL  5 

Optithalmia,  sympathetic,  iL  314 
Optic  nerve,  laceration  of  the,  ii.  257 

—  neuritis,  in  syphilis,  i.  190 
OrbiTal  ccHulitis,  i.   130 
Orchitis,  acute,  iii.  613 

—  chronic,  iii.  615 

—  syphilitic,  iiL  617 
Organisation,  i.  33,  34 

Os  calcis,  fracture  of  the,  iL  191 
Ostcitifi,  chronic,  iiL  133 

—  deformans,  iii.  1 16 
^  rarefactive.  iii.  123 
Osteo*aneurism,  iiL  141 
Ostco- arthritis,  iii.  174 

Osteoma,  cancellous,  i.  343 ;  iti.  140 

—  ivor)'.  i.  34s  :  iii.   141 
Osteomalacia,  iti.   1 13 
Osteomyelitis,  iii.  139 

—  infective,  iii.  130 

—  tubercular.  iiL  139 
Osteo-sarcoina,  L  235 
Osteotomy  for  genu  valgum,  1.  30a 

—  linear,  iii.  118 
Otitis  media,  iii.  376 

—  —  complications  of,  iii.  280 

purulent,  iiL  378 

Ovarian  cysts,  iii.  659 

classification  of,  iiL  659 

—  —  complications  of.  iii.  663 

diagnosis  of,  iii.  664 

general  structure  of.  iiU  660 

oh^n  of,  iii.  659 


Ovarian  cysts,  treatrooit  of,  iu.  666 

—  dermoid*,  iii.  660 

—  hydrocele,  iii.  66a 
Ovaries,  cyilsof  the.  iii  659.    StfOraniD 

Cysts 

—  diseases  of  the,  iii.  659 

—  solid  tumours  of  the,  liL  665 
Ovariotomy,  iiL  666 

—  for  cancer  of  tbe  breast,  iii.  688 
Oxygen  treatment  for  tilccrs,  l  63 
Ouxna.  lii.  263 

Pachymeningitis,  iiL  323 
Pagifi's  disease  of  ihe  nipple,  iit.  696 
Palate,  diseases  of  the.  tit.  334 
Palm,  suppuration  in  tbe,  ii.   149 

—  wouDds  of  the,  ii.  142 
Palmar  arches,  wounds  of  the.  it   143 
Pancreas,  cyst  of  tbe,  iii.  377 
- —  surgery  of  the,  iii.  377 
Panophthalmitis.  iL  313 
Papillomata,  i.  346 
Paraphimosis,  iii.  596 
Parasites  to  muscle,  iii.  3X9 
Parasitic  cysts,  i.  264 

—  origin  of  tumours.  L  225 
Parieto -occipital  fissure,  li.  237 
Paronychia  tendtnosa,  iii.  314 
Paroophoron,  cysts  of  the.  in.  66x 
Parotid  duel,  fistula  of  the,  iu  364 
■  wounds  of  Ihe.  ii.  284 

—  ttutiours.  iii.  358 
Parotitis,  iii.  356 
Parovarian  cysts.  iiL  661 
Parrot's  bo&sing,  i.  203 
Pasteur's  irealmenl,  L  134.     ^ir  Rabies 
Patella,  dislocations  of  the,  ii,  199 

—  fracture  of  the,  iL  182 

ununited,  ii.   187 

wiring.  iL  184 

Intent  urachus.  i.  313 

Pathological  dislocaiton,  ii.  137 

Paul's  operation    for  enlerorHiaphy,  SL 

438 
Pectoralis  major,  rupture  of  Ibe.  iL  319 
Pelvic  cellulitis,  i.  tji 

—  hernia.',  iii.  468 

—  viscera,  injury  of  the.  ii.  341 
Pelvis,  fracture  of  the,  ii.  341 
Pemphigus,  syphiUUc,  L  202 
Penis,  amputation  of  the,  iu.  603 

—  cancer  of  Ihe,  iii.  60a 

—  diseases  of  the,  iii,  596 

—  gangrene  of  the.  iii.  600 

—  new  growths  of  the,  lii,  60a 

—  removal  of  the,  iii.  604 
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Penis,  iloughing  of  the.  iii.  5oo 

Pneumonia,  traumatic,  ti.  337 

Perforating  ulcvr,  iii.  301 

Pneumo-ihorax,  iL  326 

T'en-artcritis,  iii.  19 

Potydactylism.  L  307 

Pericardial  effusion,    operations  for,  iii. 

Polypus.  auraL  iiL  383 

30s 

—  nasal,  iiL  365 

Pcricardiura,  asptraiion  of  the,  ill  305 

■ —  naso-pharyngeal,  iiL  269 

—  ineisiun  of  tbe,  iii.  305 

Popliteal   artery,    aneurism   of    the,    iiL 

—  injuries  of  the.  ii.  327 

S6 

Perigastric  abscess,  iii.  381 

ligature  of  the.  iii.  88 

Perineal  atnceu.  iiL  590 

—  ner^'cs,  exposure  of  the,  iiL  307 

' —  dislocation,  ii.  195 

Porro-Ccesureiin  operation,  iiL  655 

—  fistuLi.  iii.  591 

Pott's  disease  of  the  spiae.  ilL  341 

Perinephriiic  Abscess.  iiL  518 

—  fracture,  ii.  189 

Perineum,  nipiured.  ii.  353 

—  puflfy  tumour,  iii.  333 

Pcrionychia,  syphilitic,  i.  307 

Pregnancy,  lubal,  iii.  656 

Periosteum.  sci>ar-Jtiun  of  the,  ii.  89 

lYocidentia  recti,  liL  477 

Penostiijs,  acute,  iii.  118 

Prociectomy.  iii.  490 

—  chronic,  iii.  131 

l^ructitis,  acute,  iii.  477 

—  infective,  iii.  119 

Proctotomy,  iii.  48B 

Peri-splenic  abscess.  iiL  376 

Prolapsus  ani,  iiL  477 

Peritonism,  iii.  388 

Prostate,  abscess  of  the,  iiL  560 

Peritonitis,  iii.  385 

—  anatomy  of  the.  iiL  560 

—  acute  septic,  iii.  387 

—  calculi  in  tlw,  iii.  575 

—  tubercular,  iii.  385 

—  cancer  of  the,  iiL  574 

Peri -typhlitis,  iit  389 

—  diseases  of  the,  iii.  560 

Peroneal  artery,  ligature  of  the.  iii.  90 

—  enlarged,  iii.  565 

Pes  planus,  i.  295 

calculus  complicating,  til  568 

Phftgedaena,  sloughing,  i.  118 

castration  for.  iiL  571 

Phagocytes,  i.  98 

causes  of,  iii.  565 

—  fixed,  i.  99 

complications  of,  iiL  567 

Pbagoqrtosts.  i.  19,  97 

complications,    trcatuicut   of    the. 

Phalanges,  dislocation  of  the.  it.  173 

iii.  573 

—  fracture  of  the.  ii.  163 

diagnosis  of,  iii.  568 

Pharyngitis,  acute,  iiL  263 

—  —  morbid  .anatomy  of.  iii.  565 

—  folliculoj,  iii.  361 

operations  for.  iii.  571 

Pharyngocelc,  iiL  361 

retention  with,  iii.  572 

Pharynx,  suleiiuids  uf  the,  iii.  363 

' signs  of,  iii.  566 

—  diseases  of  tbe.  iii.  a6i 

treatment  of.  iii.  569 

Phimosis,  acquired,  iii.  597 

vasectomy  for,  iii.  57a 

—  congenital,  iii.  596 

—  inflammation  of  the.  iiL  560 

Phlebitis,  iii  10 

—  innocent  tumours  of  the.  iiL  573 

—  adbeaivc,  iiL  i3 

—  malignant  tumours  of  tbe,  iiL  374 

—  causes  of.  IiL  10 

Pruslatcctomy,  iir.  571 

—  infective,  iii.  13 

Prostatitis,  acute,  iii.  560 

—  morbid  anatomy  ol.  iiL  xi 

—  chronic,  iii.  563 

—  relrogrude,  iii.  aaB 

-  gonorrhtral.  L  167 

Phosphorus  necrosis,  iit.  315 

—  tubercular,  iii.  563 

Pied  ubetique,  ill.  201 

FVostatorrhoea,  iii.  563 

Piles,  iii.  479.     Stf  Hcemorrholds 

ProtowDft  in  cancer.  L  395 

PirogofTn  amputation.  iL  333 

Pruritus  ani,  iii.  471 

PLinlar  fa<icia,  diviiiion  uf  the,  L  399 

—  vulvie,  iii.  645 

Pleura,  fluid  m  the,  remo\-al  of,  iii.  3CI 

Psammoma,  L  346 

—  injuries  of  the.  iL  323 

Psoas  abscess.  iiL  353 

I'leurisy.  traunt.itic.  ii.  337 

—  magnus.  rupture  of  the.  ii.  33a 

PIcxiform  neuroma,  iii.  207 

Psoriasis  lingutr.  iii.  343 

—  sarcoma,  i.  234 

Ihilmonary  abscess,  openmg  a,  iiL  304 

^^p 
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^^H             Pulmonary  carities.  opening,  iH.  304 

Rectum,  imperforate,  {.  314               ^^H 

^^B             Punctured  wounds,  ii.  16 

—  injuries  of  the,  if.  351                     ^^M 

^H^                         43 

—  mnlfonuations  of  ihr,  i.   314           ^^M 

^^^^^^      Pustule,  malignant,  i.  iia 

—  procidentia  of  the,  iii.  477             ^^H 

^^^^^K     Pjrarmia,      314, 

—  removal  of  the,  liL  490                  ^^H 

^^^^V    —  abscesses  in,  L  317 

—  stricture  of  the,  ill  470          ^^^^H 

^            — acute,       ai6 

fibrous,  iii.  485                  ^^^^H 

^^m            — chronic,  i.  319 

malignant,  itl  48S            ^^^^H 

^^B              Pyelo-ncphritis,  lii.  518 

signs  of,  iii.  486                   ^^^^H 

^^H              P>-Iorectomy>  >ii-  383 

syphilitic,  iii.  485                          ^^H 

^^H             Pyloroplasty,  iii.  383 

treatment  of,  iii.  487,  48S        ^^| 

^^H              Pylorus,  dil-ttatioD  of  the,  iii.  383 

—  tumours  of  the,  iii.  49a                     ^^M 

^^B             —  obstruction  of  the.  iii.  378 

—  wounds  of  the,  iu  35a                      ^^M 

^^1              Pyogenic  organisnu,  L  40 

Reel-feet.  L  391                                                  1 

^^              action  of,  i.  41 

Re-fraciure  for  vicious  union,  iL  ta6         - 

^^^              inMunice  of.  L  39 

Renal  colic,  iii.  533                               ^H 

PyoncphroMS.  iii.  515 

—  tumour,  diagnosis  of  il,  fii.  514     ^^M 

Pyopericardium.  opcralion  for,  ill  305 

Repair,  i.  23                                         ^^M 

Pyosalpiox,  iii.  665 

—  of  wounds.  iL  36                             ^^H 

Pyrogenic  substances,  L  37 

defective,  ii.  3s                          ^^H 

Pyiuia,  iii.  496 

Resection  for  ununited  fractnre,  11  i^^| 

—  for  vicious  union,  ii.   108                  ^^H 

Rabies,  i.  131 

Residual  abscess,  L  48                          ^^M 

— ■  causes  of,  i.  131 

Resolution,  i.  33                                    ^^M 

—  diagnosis  of,  t  133 

Retention  of  urine,  acnte,  iii,  503      ^^M 

—  dumb,  i.  134 

chronic,  iii.  501                           ^^M 

I                       —  in  the  dog,  i.  133 

cffrcis  of,  iii.  506                          ^^M 

'                       —  incubation  of,  i.  13a 

gonorrhceal,  i.  168                             1 

—  inoculation  against,  i.  134 

Retina,  detachment  of  the,  iL  305      J 

—  paralytic,  i.  134 

Retinal  hemorrhage,  it  304              ^H 

—  post-mortem  appearances  of,  i   134 

Retro-collis.  i.  376                                ^^M 

—  prognosis  of,  i.  1 34 

Retro-pharyngeal  abscess,  iii.  363     ^H 

—  symptoms  of,  u  133 

Reverdin's  skin>graftiag,  L  63             ^^M 

'                       —  trentmeni  of,  i.  134 

Rhabdomyoma,  i.  935.  345                ^^M 

Kadial  artery,  aneunsm  of  the,  iii.  55 

Rhagades,  L  180                                ^^H 

ligature  of  the,  iii.  78 

Rhinitis,  atrophic,  iii.  363                   ^^H 

1                       Radius,  dislocation  forwards  of  the,   U. 

—  hypertrophic,  iii,  a6t                    ^^H 
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Rheumatism,  syphilitic,  i.  174           ^^H 

1                      —  fracture  of  the.  Ii.  157 

Rheumatoid  arthritis.  iiL  174            ^^H 

1                        Ranula,  iii.  333 

Rhinulithii.        357                               ^^H 

1                        Ray  fungus,  the,  i.  139 

Ribs,  canes  of  the,  lit.  305                  ^^H 

Raynaud's  disease,  1.  8a 

—  dislocation  of  the,  H.  3aa             ^^M 

—  gangrene,  i.  7a 

—  fracture  of  the.  ii.  320            ^^^^^^ 

,                      Recto-urethral  fistula,  iii.  494 

Richter's  hernia,  iii.  440            ^^^^H 

—  vaginal  fistula,  iii.  648 

106                           ^^^^^H 

_    — vesical  fistula,  iii  494 

—  foetal.  iiL  iia                          ^^^^H 

L                      Rectum,  absent,  i.  315 

—  infantile,  iii.  xii                     ^^^^^| 

L                     —  abscess  of  the.  iii.  47a 

106                            ^^^^^H 

^                 —  anatomy  of  the.  iii.  470 

—  scurvy,  iii.                             ^^^^^H 

H                    —  cancer  of  the,  iii.  488 

Rider's  tione,  iiL                          ^^^^^H 

^B                  —  compression  of  the,  iU.  493 

Rodent  ulcer,  L  357                            ^^H 

^L                 —  development  of  the,  i.  309 

Rouge's  operation,  iiL  a68                 ^^H 

^^k               —  di!>ea&es  of  the.  iii.  470 

RupLa,  L  1B3                                         ^^H 

^^^^^      —  disinfection  of  the,  it  6 

Rupture  of  the  perineum,  ii.  353       ^H 

^^^^^^    —  fistula:  with  ihr.  iii.  494.  648 

—  of  the  urethra,  ii.  344                    ^^H 

^^^^B    —  foreign  bodies  in  the.  it  351 

~  of  the  uterus,  u.  355                   ^^H 
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Sncro-iliac  joint,  lubrrcle  of  the,  lit  l6a 
Saertim,  fractures  of  the,  ii.  343 
Salicylic  acid,  an  anliMrpiic.  ii.  3 
Salitic  solution,  intravenous  injection  of, 

ii.  87 
Salivary  calculus,  iii.  358 

—  glands,  diseases  of  the.  iil.  356 

infLimniation  of  ihc,  iii.  356 

tumours  of  ihc,  iii.  358 

Salivation,  mercurial,  t.  194 
Salpingitis,  iii.  655 
Sapiraemia.  i.  106 

Sarcoma,  alveolar,  i.  034 

—  melanotic,  i.  335 

—  myeloid,  i.  335 

—  plexiform.  t.  234 

—  round-celled,  i.  233 

—  spindle-celled,  i.  234 
SarMunrnta.  anatomy  of  (he,  i.  93a 

—  cfinical  cbaraclers  of,  1.  333 

—  distribution  of.  i.  333 

—  treatment  of.  i.  236 

—  varieties  of.  i.  333 

Sayrc's  trcaiment  of  fractured   clavicle, 

ii.  148 
Scab,  union  nnder  n,  ii.  33 
Scalds,  ii,  45.     Ser  Hums 
Scalp,  cellulitis  of  the,  i.  130 

—  contusions  of  the,  ii.  930 

—  wounds  of  the.  ii.  230 
Scapula,  dislocations  of  the,  ii.  163 

—  fracture  of  the.  ii.  149 
Scar  tissue,  changes  in.  li.  99 

—  characters  of,  li.  39 

—  diseases  of,  ii.  33 

—  eptlbelioma  of,  ii.  33 

—  formation  of.  ii.  36 

—  keloid  of.  ii.  33 

—  ulceralion  of.  ij.  33 
Schiwmycetes,  the.  i.  88 

Sciatic  artery,  aneurism  of  the,  iii.  56 

—  hernia,  iii.  468 

—  nerve,  oi»eralioii  on  the,  iii.  3o6 
Sciatka,  iii.  203 

Scolious,  i.  379 
Scrofula,  t  143 
Scrotom,  cellulitis  of  the.  iil.  604 

—  cleft,  i.  314 

. —  dermoids  of  the,  (H,  635 

—  diseases  of  the.  iii.  60^ 

—  clephantiasift  of  the.  iii.  99 

—  epithelioma  of  the,  iil  606 

—  liirraatocele  of  the.  iii.  605 

—  injtiries  of  the,  ii.  351 

—  innocent  tumours  of  the,  iii.  607 
Scurvy  rickets,  iil  11 1 


Scurvy,  ulceration  from,  i.  67 
bcbaceous  ailcnoma.  I  363 

—  cysts,  i.  afij 
.Secondary  hn-morrhage.  il  84 
Semiluiiar    cartilages,    displacement    of 

the,  il.  3oa 
Septic  diseases,  I  103,  105 

—  infection,  acute,  i.  314 

—  —  chronic,  L  ai6 

—  inflammation,  i.   14 

—  intoxication,  acute,  i.  xo6 

chronic,  i.  108 

Seplioemia,  i.  315 

Sequestra,  characters  of,  ill  135 

—  separation  of,  iii.  135 
Serpiginous  spread,  1.  177.  184 

—  ulceration,  i.   1B4 

Serum,  onti- streptococcus,  i.  215 

—  treatment   of   malignant  lumoun,   L 

of  syphilis,  i.  J98 

Shock,  it.   19 

—  urethral,  iii.  509 
Short-circuiting  the  intestine,  iii.  439 
Shoulder,  excision  of  the,  iii.  196 
Sinus,  i.  S' 

Sinuses,  disinfection  of.  ii.  5 
Skin,  disinfection  af  the,  iL  5 

—  grafting,  i.  63 

— •  —  after  operations,  it.  9 
as  a  cause  of  syphilis.  L  170 

—  syphilis  of  the,  i.  176.     5(VSyphQides 
Skull,  fractures  of  the,  ii.  338 

— ■  hremorrhagc  within  the,  ii.  943 
Sloughing  phagedasoa,  i.  is8 

—  ulcer,  i.  67 

Smith's.  Stephen,  amputation,  ii.  936 
Smoker's  tongue,  ui.  343 
Spermatic  cord.  disR-iscs  of  the,  iii.  638 
hiernalocele  of  the.  iii.  64a 

—  —  hydrocele  of  thf.  iii.  641 

injuries  of  the.  iL  351 

tumours  of  the,  iii.  64a 

^ina  biftdn,  i.  965 

false,  i.  967 

occuiu,  i.  968 

Spinal  abscess,  treatment  of.  iii.  950 

—  accessory  nerve,  laceration  of  the,  ii. 

358 
operation  on  the,  til.  ao6 

—  cnrics.  iii-  941 

cervical,  iiL  35a 

dorsal,  iii.  359 

diagnosis  of,  iii.  946 

laminectomy  foe.  ui.  351 

lunibar,  iii  254 
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Spinal  cari«,    morbid  analomy  of.  iii. 

Stomach,  abscess  round  Ihe.  iiL  ^| 

341 

—  foreign  bodies  in  the,  iL  340  ^| 

prognc»is  of,  iii.  247 

—  injuries  of  the,  iL  335                H 

signi  of,  iii.  245 

—  operations  on  the.  iii.  389        ^M 

. IrcAiment  of,  iii.  24B 

—  perforation  of  the.  iii.  380         H 

—  column,  diseases  of  ihe,  liL  341 

—  surgery  of  the.  iii.  378              ^M 

spmins  of  the,  ii.  269 

—  ulcer  of  the.  iii.  3B0                   ^^ 

trephining  the.  iii.  355 

Stomatitis,  iiL  330 

tumours  of  the.  iii.  254 

Strangulated  hernia,  iii.  4ja    Ste  H4I 

woands  of  the.  ii.  270 

Strangury,  iii.  505 

—  concussion,  ii.  266 

Streptococcus  erysipelaiis,  L  41.  ta»  . 

—  cord,  anntnmy  of  the,  ii.  364 

—  Kchleisen's.  i.  raa 

compression  of  the.  ii.  3Bt 

—  pyogenes.  L  41 

conducting  paih»  of  the,  ii.  264 

Stricture  of  the  anus,  congenital,  1 

diseases  of  the.  iii.  336 

—  of  the  intestine,  iii.  415 

division  of  the.  ii.  278 

—  of  the  (xsophagus,  iii.  363 

injuries  of  the,  iL  377 

hysterical.  iiL  365 

panint  damage  of  the,  it  379 

—  nf  the  rectum,  iii.  485 

tumours  of  the,  iii.  237 

—  —  malignant,  iiL  488 

wounds  of  the,  ii.  277 

—  of  the  urethra,  iii.  581 

—  curvature,  i.  269 

annular,  lit.  583 

—  meningocele,  i.  266 

—  —  bridle,  iii.  583 

Spine,    fracture -dislocation    of    the,    ii. 

causes  of,  iii.  581 

27a 

congestive,  iii.  593 

laminectomy  for.  ii.  375 

corkscrew,  iiL  583 

—  railway,  ii.  266 

impermeable,  iii.  583 

Spirilla,  the,  I  90 

indurated,  iii.  582 

Splay-foot,  i.  395 

—  —  in  women,  iii.  593 

Spleen,  abscess  of  the.  iii.  376 

morbid  anatomy  ol,  iiL  581 

—  c>-st  of  tl>c.  iii.  376 

packthread,  iii.  583 

—  enlarged,  iii.  376 

resilient,  iii.  58a 

—  floa.ting,  iii.  376 

signs  of.  iii.  583 

—  injuries  of  the,  ii.  338 

spasnKxlic,  iii.  593 

—  removal  of  the.  iii.  377 

--  "  treatment  of,  iii.  586 

—  surgery  of  Ihr,  iii.  376 

Struma.  L   143 

Spleneclomy,  iii.  377 

Strumous  phv^ognomy,  i.  144 

Sponges,  aseptic,  ii.  3 

Slumps,  anatomy  of,  ii.  213 

Spongy  hypertrophy  of  bone,  iii.  1 16 

—  conical.  iL  213 

Sprains,  ii.  117 

—  epithelioma  of,  ii.  214 

—  of  the  ankle,  iL  T75 

—  necrosis  of,  iL  314 

—  of  the  knee.  iL  176 

—  painful.  iL  313 

—  of  the  spine,  ii.  269 

—  patholugy  of.  ii.  212 

—  of  the  wrist,  ii.  143 

—  ulceration  of,  iL  214 

Staphylococcus  pyogenes  albus.  i.  40 

Styptics,  ii.  78 

aureus,  i.  40 

Suhaslragalotd  ampalation.  iL  3a 

cereus  albus.  I  41 

—  dislocation,  ii.  205 

crreiis  flavus.  i.  41 

Sutxlavian  artery,  aneurism  of  ih^ 

■  cilrcus.  L  41 

ligature  of  the.  iii.  72 

fcciulus.  i.  41 

Subdural  blood  cyst.  iii.  333 

Staphylorrhaphy,  t.  383 

Sublingual  dermoid,  iii    333 

Slay-knot,  the.  iiL  61 

Subluxation  of  the  jaw.  iL  389 

Sterno-mastoid.  division  of  the,  i.  377 

Submaxillary  gland,  calculus  in 

—  tumour,  i.  277 

the.  iiL  358 

Sternum,  caries  of  the.  iii.  305 

inflantmalJon  of  the,  iu.  357 

^^^^              —  fracture  of  the,  ii.  32a 

Sunburn,  ii.  52 

^^^^^       Sthenic            L  31 

Suppuration,  i.  24,  38.     Set  Abuctm 

INDEX 


ion,  causes  of ,  L  38  '    SrzfclZs.  ^surri-tr^isaDj  a. 
.  i.  46.      Srr  Ceiiulitis  —  zt-.-  -i -7    _   ;-r 

isms  in,  i.  39  —  ^z^ii-aj  -.c    .   zuz 

idyloid  amputation,  ii.  227  — ZK.z>rirL-:tt  ;r    ,   1-5 

litai  ner\e.  stretching  the.  iiL  305        —  secco-iir^    .   z-z 
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-C -.hi-      - -.•■-.;■.,..     . 

3lomy,  i.  299 
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^M          Temporal  anciy,  ligature  of  the,  ui.  71 

Tetanus,  ptognosis  of.  i.    138             ^^| 

^H           —  bouc,  disease  of  ihe,  iii.  383 

—  symptoms  of,  i.   136                         ^^M 

^B          Tcmpuro-niaxillan-  joint  diM-a^e,  iii.  337 

—  loxincs  lu,  i.   136                                 ^^M 

^H          Tcnilo-AchilUs,  ruplurt  of  the,  ii.  175 

—  treatment  of,  i.    138                            ^H 

^H           Trndrjn -sheaths,  duici^es  of  the.  iii.  213 

thicrsch's  skm-grafting.  L   63               ^^M 

^H          —  inflnininatiDn  of  the.  in.  213 

Thigh,  amputation  through  the.  ii  3l^^| 

^H          —  $up|>ur:ittun  in  the,  iii.  314 

Thoracic  viscera,  injuries  of  the,  u.  3^^| 

^M          —  tubercle  of  the.  iii.  317 

operations  on  the.  iiL  301         ^^M 

^H          Tendons,  dislocation  of,  ii.  141 

Thoracoplasty,  iii.  303                              ^H 

^H          —  Injuries  of,  ii.  138 

rhorax,  injuries  of  the,  it  319              ^H 

^H          ~  rr)nir  of,  it.  140 

Throat,  cut,  ii.  389                                   ^^M 

^■^          —  rupture  of.  ii.   139 

—  injuries  of  the.  ii.  389                         ^^| 

—  wounds  of.  ii.  139 

Thrombosis,  iii.  7                                    ^^M 

Teno-synovitis,  iii.  213 

—  of  crania)  sinuses,  iu.   338                   ^^M 

—  suppurali^T,  lit.  314 

I'hromlnis,  organisation  of  a.  ii    jt       ^H 

—  tubercular,  iji.  371 

Tltrusb,  iii.  331                                           ^H 

Tenotomy,  i.  397 

Hiunib,  amputation  of  the,  ii.  215        ^H 

—  of  the  extensors  of  the  toes,  i.  398 

—  dislocation  of  the.  iL   173                    ^H 

—  of  the  flexor  longus  dtgitorunn,  i.  398 

Thyroid  cnncrr,  i.   355                                 ^H 

—  of  the  hamstrings,  i.  299 

—  cartilage,  fracture  of  the.  ii.  392       ^H 

—  of  the  peronei,  i.  399 

—  extract  lu  fractures,  ii.    106                  ^H 

—  of  the  strmo-mastoid,  i.  377 

—  gland,  anatomy  of  the.  iii.  307         ^H 

—  of  the  tcndo-Achillis,  i.  398 

atrophy  of  the.  iii.  307                   ^H 

—  of  the  tibialis  anticus,  i.  298 

—  —  caocer  of  the.  iii.  31 1                     ^H 

—  of  the  tibi;dis  posticus,  i.  398 

diseases  of  the,  iii.   307                  ^H 

Tension  in  inftimniation,  i.  14 

enlargement  of  the.  iit    309          ^H 

—  relief  of,  i.  33 

—  —  inflanimaiion  of  the,  in.  308         ^H 

Tcratomata.  i.  355 

removal  of  the,  iiL  313                 ^^| 

Testicle,  abscess  of  the.  iit.  616 

removal  of  the  isthmus  of  the.  d^| 

—  anatomy  of  the,  iii.  608 

3»3                                                   ^_^B 

—  atrophy  of  the.  iii.  6l3 

Thyroiditis,  iii.  308                         ^^^^M 

in  mumps,  iii.  357 

T^yrutoniy,        399                          ^^^^H 

—  cystic  diseasr  of  the,  iij.  633 

Tibia,  dislocation  of  the,  ii.  300      ^^^^^| 

—  dwmoids  of  the,  iii.  635 

compound,  ii.  soa                         ^^| 

—  descent  of  the.  iii.  609 

—  fracturvs  of  the,  ii.    187                          ^^M 

—  diseases  of  the,  iii.  608 

—  separalioD  of  epiphyses  of  the.  fi.  <B||^| 

—  hajinalocele  of  the,  iii.  633 

^H 

—  hernia  of  the,  iii.  622 

TibL-d  orterics.  aneurism  of  the,  iii  57  ^H 

—  hydrocele  of  the,  iii.  638 

—  artery,  ligature  of  the  anterior,  iii  9^H 

—  infliimmaiion  of  the,  iii.  613 

ligature  of  the  (Kisterior.  iii.  88    ^^l 

—  injuries  of  the,  ii.  351 

—  nerves,  ojjeraiion  on  the.  iii  907 

—  misplaced,  iii.  609 

Tic  douloureux,  iii.  303                               ^^ 

—  neuralgia  of  the,  iii.  61 3 

Toes,  supernumerary,  i  307                    ^H 

—  re«iov:U  of  the,  iii.  637 

—  webbed,  i.  307                                          ^^M 

—  retroversion  of  the.  iii.  611 

Tongue,  ab.sccss  of  the.  iiJ.  341              ^^M 

—  syphilis  of  the.  iii.  617 

—  anntomy  of  the.  iii.  339                       ^^M 

—  transplantation  of  the,  iii.  6ii 

—  cancer  of  the.  iii.  350                               ^\ 

—  tubercle  of  the,  iii.  619 

—  congenital  defects  of  the,  iii.  339 

—  tuniuiirs  of  ihL'.  innocent,  iiL  633 

—  cysts  of  the,  iii.  348                                ^^J 

malignant,  iii.  636 

—  diaeaaes  of  the.  iii  339                       ^H 

—  undescended,  iit  609 

—  geographical,  iii.  34a                              ^^M 

Tetanus,  i.  136 

—  tnflanimation  of  the,  iii.  540               ^^M 

—  anti-toxin  in,  1.  136 

—  lymphangioma  of  the,  iii  347   ^^^^H 

—  bacillus  of.  i,   136 

—  removal  of  the.  iii.  359               ^^^^^| 

^^         —  causes  of,  L  136 

—  sarcoma  of  the,  iii,  349             ^^^^^| 

^^^        — diagnosis  of,  i.  137 

■-■"  J 
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Tongue,  syphilis  of  the,  iii.  344 

Tubercle,  senile,  i.  145 

—  lubcrde  of  ihc,  iii.  346 

—  s|>ecial  scats  of,  i.  153 

—  tumours  of  the.  iii.  34B 

—  spread  of,  \.  146 

1       -  -  ulceraiion  of  ih«,  iii.  341 

—  treatment  of.  1.  151 

1       Tonsillitis,  tii.  335 

Tulicrculnr  abscess,  i.  47,  153 

—  foUicular.  iii.  336 

—  arthritis,  ill.  155 

Tonsils,  enlarjjefiienl  of  the,  iii.  336 

—  bursitis,  iii.  233 

—  inflammiition  of  the.  iii.  335 

—  dactylitis,  iii.  129 

—  remo^-al  of  the.  iii.  337 

—  hydrnrthro&is.  iii.  i6a 

1        —  tunioun  of  the,  ill.  337 

—  laryngitis,  tii.  3B9 

Tooth,  misplaced  wiKioni,  iiL  33B 

-  lupus,  i.   153 

Tophi,  iii.   171 

—  lymphadenitis,  iii   95 

Torsion. 'iL  81 

—  osteomyelitis,  iii.  129 

Torticollis,  i.  376 

—  peritonitis,  iji.  385 

Tonnes,  1.  9a 

—  leno- synovitis,  iii    217 

Trachea,  furdgn  bodies  in  the.  iii.  294 

--  tissue,  fate  of.  i,  148 

—  fracture  of  the.  ii.  293 

—  ulceni.  i.   152 

Tracheotomy,  iii.  296 

Tuberculin,  i.  151 

—  before  retnoml  of  the  tongue,  iii.  353 

Tuljerculosis.  i.  143.     /»«■  Tubercle 

Tranifusion.  ii.  87 

Tubo-o\-aruin  cysts,  iii.  66a 

Traumatic  aneurism,  ii.  58 

Turaouri,  i.  332 

—  Ciitaracl.  ii.  309 

—  changes  in,  i.  aa6 

—  detirium,  ii.  34 

—  classi6cation  of  i.  330 

—  fever,  ii.  33 

—  clinical  chnnictcrs  of.  1.  338 

—  h>'Stcna,  ii.  a66 

—  congenital,  i.  358 

—  insanity,  ii.  359 

sacral,  i.  316 

I'rephining.  it.  260 

—  definition  of.  t.  27% 

—  for  ccri-Ual  ubbcrxs,  iii.  337 

—  dt^rncT.itiun  of,  1.  326                                        ^^H 

tumour,  ni.  236 

—  dermoid,  i.  258                                                 ^^H 

—  for  fractured  skull,  if.  340 

—  cffucls  of.  i.   338                                                         ^^^ 

—  for  J.ickstmian  epilepsy,  tii.  23a 

—  cmtirjonic  inclusion  in,  i.  223                                  | 

—  for  meningr.il  h;i"niorrhage.  ii,  346 

—  etiology  of,  i.  233                                           ^^m 

—  for  lhroml>osed  lateral  sinus,  iii.  230 

—  growth  of,  i.  335                                            ^^H 

Trichina  spiralis,  iii.  3(3 

—  heredity  of,  i.  333                                              ^^| 

Trichiniosis,  iii.  313 

—  injury  causing,  i.  304 

Trismus,!.  136.     5^  Tetanus 

—  innocent,  i.  228 

Trophic  lr«on$  after  nerve  injury,  ii.  13a 

—  malignant,  i.  229 

after  spinal  injury,  ii.  278 

—  numtier  of,  i.  338 

gangreite  from,  i,  73 

—  origin  tn  vestiges  of,  i.  224 

Tubal  pregnancy,  iii.  6j6 

~  parasitic  origin  of.  i.  225 

Tubercle,  i.   143 

—  secondary  growths  of,  i.  330 

—  anti-toxin  for.  i.  151 

—  ulecr,itinn  of,  i.  68 

—  bacillus  of,  i.  145 

Tunica  vaginalis,  anatomy  of  the,  lit,  609 

—  caseation  of,  i.  148 

—  —  li^L'iiiatocck'  of  the,  iii.  630 

—  causes  o(.  i.  144 

hydriK-clr  of  the.  iii.  633 

—  conglonicrnlc,  i.  146 

iuf1anim.ition  of  ihr.  iii.  A30 

—  crude,  i.   146 

T3rmpantc  cavity,  indnmmatlon  of  the, 

—  development  of,  i.  146 

Hi.  276 

—  diagnosis  of.  i.  149 

—  membrane,  injuries  of  the,  fiL  375 

—  fate  of.  i,  148 

Typhomouia.  i.  317 

—  heredity  in.  i.  144 

—  mode  of  infection  of.  \    145 

Ulcer,  annular,  i.  65 

—  ntorbid  aitatoTiiy  of,  i.   146 

—  callous,  L  65 

—  pninftil  KulxrittnnroUK,  i.   340 

—  diabetic,  i-  67 

—  prrdispofition  to,  i.   143 

—  duodenal,  ii   48 

—  prognosis  in.  t.   150 

—  gastnc,  iii.  380                                                            | 
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^M             Ulcer,  gouty,  i.  68 

Urethra.  inflammalioD  of  tlie.  iu.  ^H 

^H                —  ha^morrhiigc,  i.  66 

gonorrhomJ.   1.    156                   *^| 

^H                —  iitdolent.  1.  65 

—  itijuries  of  the,  ii.   343                    ^H 

^H               —  iaflaiiied,  i.  67 

—  malformations  of  the,  i.  310       ^M 

^B               —  irriuhle.  1.  66 

—  physical  examination  of  the,  ^l^M 

^H              —  mali^ant,  i,  68 

—  rupttirc  of  the.  ii.  344               H^^ 

^H               —  mercurial,  1.  194 

—  stncturc     of     the,     iii.      581.   ^M 

^M               —  perfornting,  iti.  aoi 

StnctUTC                                         ^M 

^B               —  rodent,  i.  257 

—  tumours  of  the.  Hi.  594                 ^^| 

^H               —  scorbutic,  i.  67 

Urethral  fever,  iii.  508                         ^H 

^1               —  simple,  i.  56 

—  rheumatism,  i.  164                        ^H 

^m              —  sloughing,  i.  67 

—  shock,  iii.  509                                 ^1 

^f              —  specific.  1.  67 

Urethritis,  gonorrhceal,  S.  156          ^M 

—  syphilitic,  i.   184 

—  non-gonorrhoeal.  iii,  577               ^H 

—  lut^erculnr.  i.  153 

Urethrotomy,  external,  iu.  5B9       ^M 

—  varicose,  i.  66 

—  internal,  iii.  588                                 ^M 

Ulcer,  weak.  1.  65 

Urinary  fever,  iii.  508                         ^| 

Ulcemted  surfaces,  disinfection  of,  ii,  5 

—  organs,  diseases  of  ibc,  iii.  495  " 

Ulceraiion,  i.  56.     H^  Ulcer 

—  sepsis,  iii.  510 

—  causes  of.  i.  56 

Urine,  abnormal.  Hi.  495 

—  infective,  i.  68 

—  extravasation  of.  ii    346              ^H 

—  of  cortilnge,  iii.  15a 

—  incontinence  of.  iii.  300              ^H 

—  of  scars,  ii.  33 

—  normal,  iii.  495                                 ^H 

—  of  stumps,  it  214 

—  retention  of.  ncule.  iiL  503          ^| 

—  serpiginous,  i.  184 

chronic,  iii  soi                         ^M 

—  skin-grafting  in.  i.  63 

eflccts  of.  iii    506                     ^M 

—  varieties  of,  i.  64 

Uterus,  amputation  of  the  cervix  4^M 

Ulna,  fractures  of  the.  ii.   160 

iii.  653                                         ^M 

Ulnar  artery,  aneurism  of  the,  iii.  55 

—  cancer  of  ifae.  iii.  650                  ^M 

ligature  of  the.  iii.  79 

—  diseases  of  the,  iiL  649                ^H 

Umbilical  heniia,  iii.  465 

—  fibroids  of  the,  iii.  649                 ^H 

Unconsciousness,  diagnosis  of  the  cause 

—  removal  of  the,  iii.  651                 ^H 

of,  11-  348 

—  rupture  of  the.  ii.  355                   ^M 

Union  of  wounds,  il.  36 

Uvula,  diseases  of  ibe,  iii.  33S         H 

—  by  tirst  intention,  il.  30 

■ 

—  by  second  intention,  ii.  31 

VacciDation  causing  syphilis,  i.  tTOl^l 

—  of  granulating  surfaces,  ii.  3a 

Vajjina,  disease  of  the,  iii.  645         ^H 

—  under  a  scab.  ii.  33 

—  disinfection  of  the,  ii.  6                 ^M 

Ununited  fracture,  ii.  103 

—  foreign  bodies  in  the,  ii.  354        ^M 

of  the  patella,  ii.  187 

—  inHammaiinn  of  the,  iii.  646         ^M 

thyroid  extract  for.  ii.  106 

~  lactu-ation  of  the.  ii.  354               V 

wiring  for.  il.   106 

Vagus  nerve,  laceration  at  ibc,  ii.  358 

Upper  limb,  injuries  of  the.  ii.  143 

Varicocele,  iii.  638 

Urachus,  cysts  of  tlie,  i.  313 

Varicose  aneurism,  ii.  6a                   ^H 

—  patent,  1-313 

—  ulcer,  i.  66                                      ^H 

Unemic  coma,  ii.  349 

-'  veins,  iii  13                                    ^H 

Uranoplasty,  i.  284 

trealnient  of.  iii.  16                 ^H 

Urea,  esiimation  of,  iii.  496 

Varix,         13                                        ^H 

Ureter,  calcuhts  in  the.  iii.  537 

—  aiieuniimat.  ii.  6s                            ^H 

Urethra,  anatomy  of  the.  iii.  576 

—  arterial,  lii.  3                                  ^H 

—  chancre  in  the,  iii.  578 

—  Iymph:itic.  iii.  98                             ^H 

—  contusions  of  the,  ii.  344 

Vrucular  caruiule.  iii.  $94               ^^^ 

—  diseases  of  the.  iii.  576 

Va&ixtomy,  ill  57a                    ^^^^M 

—  foreign  liodies  in  the.  ti.  343 

Vcin^.             the.  ii.  63             ^^^^H 

1^                —  granular,  iii.  579 

—  canalisation  of.  ii.  64           ^^^H 

^B               —  imperforate,  i.  3x0 

—  diseases  of  the,  ni.  7           ^^^H 

^H 
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Vcans,  inflaramaiion  of  the,  vL  10 

WTiitehcad's  operation  for  piles,  iii.  483 

—  injune*  of  \hc,  ii,  63 

—  —  for  removal  of  the  tongue,  iii.  353 

—  thixtntbosis  of  ihe.  ui.  7 

White-swelling,  iii.  155 

—  varicose,  iii.  13 

syphilitic,  i.  187  ;  iii.  171 

Venereal  diseases,  i.  156 

Whitlow,  iii.  314 

VenQUS  thrombosis,  iii.  7 

Wiring  fractures,  ii.  loo 

intnicmtiial.  iii.  22B 

—  the  patella,  ii.  184 

Ventral  hemia,  iii.  467 

Wound  diphtheria,  i.   iig 

Ventricles,  aspiration  of  the  cerebral,  iii. 

Wounds,  contused,  ii.  iB 

334 

—  disinfection  of,  ii.  la 

—  drainof^  of  the  cerebral,  iii.  334 

—  drainage  of.  ii.  14 

Vermiform  appendix.     See  .Appendix 

—  dressings  for.  ii.  14 

Vericbial  arlcrj-,  ligature  of  the,  iii.  74 

—  incised,  il  17 

Vcsico- vaginal  fistitla,  iii.  648 

—  inflammation  of,  ii.  33 

Vesicube  seminales,  diseases  of  the.  lU. 

—  lacerated,  ii.  18 

643 

—  open.  ii.   17 

inrtammolion  of  the.  iii.  643 

—  penetrating,  ii.  18 

—  —  tubercle  of  ihe.  iii.  644 

—  poisoned,  ii.  17 

Vessels,  injuries  of  ihc,  ii.  56 

—  punctured,  ii.  18 

gun-shot,  ii.  39 

—  repair  of,  ii.  36 

Vestiges,  origin  of  tumours  in.  i.  334 

—  sulicutaneous.  ii.  17 

Vicious  uninn  of  fractures,  ii.  107 

—  suturing,  ii.  13 

Viscera,  affections  of.  by  bums,  ii.  47 

—  treatment  of.  ii.  is 

—  gun-shot  injur)"  of  ihe,  ii.  40 

—  \'nrietics  of,  ii,  17 

Vitreous,  h^mon-hagc  into  tlie,  ii.  304 

Wrisi,  dislocation  of  the,  ii.  173 

Volvulus,  iii.  408 

—  excision  of  the,  iii.  1^8 

Vulva,  hirniatoma  of  the,  ii.  353 

—  spr-ained.  ii.  143 

—  injuries  of  the,  ii.  353 

—  Wounds  of  the,  ii.  143 
Wr>-ncck,  1.  376.     See  Torticollis 

Wart,  anatomical,  j.  153 

—  gonorrhoeal.  L  167 

Yeasts,  i.  88 

Wen,  r.  263 

Wheelhousc's  operation,  iii.  589 

Zygoma,  fracture  of  the,  U.  aB$ 
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